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JOHN COOKE 


MANUFACTURER OF 
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of paper sensitive to light by floating it first on a solution of chloride of 
sodium (common salt)—twenty grains to the ounce—and when dry hy 
floating it again on a solution of nitrate of silver of the same strength, 
allowing it to remain on the latter bath a little longer than on the 
sodium bath. These operations must be performed in a room from 
which white light is excluded—yellow light must be used, and the paper 
must be dried under the same conditions. When dry, cover one portion 
of the paper with a piece of blue glass, another portion with a piece of 
yellow glass, and the third portion with a piece of red glass, Thus 
covered, expose it to the rays of the sun for ten minutes or so: on 
removing the pieces of glass, it will be found that the paper is very 
much discoloured where the light has acted through the blue glass, and 
that the parts covered by the yellow and red glass present scarcely any 
appreciable alteration. Itis these various properties of light that render 
photography possible ; without them it would be impossible. As it is 
out of the question to make all the preparations required by photography 
in absolute darkness, a non-chemical light must be used, and we have 
that in the yellow and red rays of the spectrum. The nature of the 
chemical action of the blue ray, or what is termed, actinism, is at the 
present moment but imperfectly understood, but in the opinion of many 


it is akin to that of electricity or magnetism. 


——_—__—_@—_—_—_— 


Ghe Glass House. 


A gLAss HOUSE is almost an indispensable adjunct to portraiture. O 
course portraits can be and are taken in the open air, but it is scarcely 
necessary to observe that this mode of proceeding involves many incon- 
veniences and many disadvantages. The form of glass house recom- 
mended by the writer is indicated in the sketch below. 
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THE GLASS ROOM. 3 


The part marked a, B, , D, should be constructed of glass—ou the top 

and on both sides. The northern and southern ends of the rocm may 
be constructed of wood or some opaque material. The sitter is placed | 
at the southern end of the room marked 3 and K, where of esurse axe the 
backgrounds, &c., and the photographer’s post is at the northern end 
marked E, F, G, H, immediately adjacent to which should be the dark 
room and work room. The writer recommends two side lights as an 
advantage, as the sitter may be lighted from either, it frequently 
happening that a portrait taken fiom the right side of the face will »e 
more pleasing than one taken trom the left side and vice versd. 
Of course but one light must be used at atime, and each side light 
must be furnished with a set of white and black calico curtains 
moving on rods, to be used to totally or partially exclude the light, 
according to the requirements of the artist. A white blind should 
also be attached to the top light, as that sometimes requires to be 
softened in order to get the best effect. The blinds should be moved 
by means of a rod with a suitable hook at the top. ‘The room should 
be altogether about 30 feet long, 15 broad, 12 or 14 feet high at 
the most lofty part, and about 8 feet high at the northern end. Some 
photographers may not be able to command the space necessary for a 
room of the size given, but, if length and height be sacrificed, the room 
should not be less than 9 or 10 feet wide. The room should be kept 
very clean and free from dust, and for that reason it is preferable to 
place the sitter on oilcloth of a neat quiet pattern instead of carpet, 
which harbours dust. 

A writer of great practical experience has very trnly remarked that 
the success of many a photographer depends upon the fortuitous advan- 
tages of his glass house ; but these fortuitous advantages depend upon 
fixed laws and principles which the photographer must learn, if he is still 
ignorant of them. To be brief, svntrast of light and shade is agreeable 
to the eye whether tutored or untutored ; whereas uniformity of light or 
of shadow is very displeasing. It isnot known why this is so, any more 
than why harmonious combinations of sounds are agreeable to the ear, OF 
why non-coincident vibrations produce discord and are displeasing. By 
means of a properly arranged contrast of light and shade, a roundness 
and modelling is zommunicated to pictures, which is agreeable to the eye, 
and. where there is a want of this contrast, the picture is flat and un« 
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satisfactory. Again, where the contrast is exaggerated—where the 
lights are very bright and the shadows very deep—where the transition 
from one to the other is direct, and the line of demarcation hetween 
them.is almo.t visible—what should be roundness becomes a complete 
distortion of solidity. This distortion, arising from a violent contrast, is 
sometimes so great as to cause a sitter to disclaim his own picture. The 
student should give very particular attention to the proper lighting of 
the model, for that, in connection with intelligent and skilful posing, will 
entitle him to rank as an artist as well as a mere photographer. The 
qualifications necessary for a good portraitist are principally embodied in 
these two points, and a thorough knowledge of both are necessary to get 
pleasing life-like pictures. 

Ifan object be placed so that the light in one direction either brilliant 
or dull, falls perpendicularly upon its surface, the picture will be flat 
and disagreeable because there is no contrast; if the light falls obliquely 
the contrast will be displeasing according to its intensity, because the 
shadows will be elongated and distinctly marked from the lights. A 
single light therefore can scarcely be said to produce an artistic 
satisfaction. i 

Two equally bright lights in opposite directions, or rather, in directions 
at right angles to each other, are very objectionable, because they pro- 
duce a bright circle of light in the eyes of the sitter which is repugnant 
to an artistic taste, and the picture is also flat from want of contrast. 

If lights proceed from two directions at right angles to each other, or 
somewhere in the neighbourhood of this angle, of which one rs more 
brilliant than the other, then it is possible to arrange the sitter or model 
so as to satisfy a cultivated taste and get a life-like portrait. 

The greater the brilliancy of the light, the more unmanageable it 
becomes in the production of that soft merging of light into shade which 
in photography is so much required. It is therefore objectionable to 
use the direct rays of the sun in taking portraits. But during the day 
these rays proceed from three quarters of the compass: in the morning 
from the east, at noon from the south, and in the evening from the west ; 
from the north alone in the northern hemisphere the direct rays do not 
emerge. But the northern sky or space is illumined by the direct light 
from the sun, which, by reflection and diffusion, has parted with much 
of its offensive brilliancy, and is rendered soft and manageable. The 
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principal direct light, or top light, as it is usually termed, must face the 
north, and the side lights must be east and west, either side light being 
used according to the position of the sun, and modified, if too brilliant, by 
the application of the calico blinds before mentioned. 


The Operating or Bark Doom. 


THE room intended for all operations necessary to be conducted with- 
out the presence of white-light, commonly called the dark-room, ought 





to lie contiguous to and open into the common operating or work-room 
of the photographer ; and both these rooms ought to open directly into 
the glass house. As before recommended, they are to be constructed at 
the northern end of the gallery, each being seven and a half feet wide— 
this is half the width of the glass room, and about ten or twelve feet 
long. The work-room may be that on the left, whilst the remaining 
chamber is on the right, with a door in the middle of the partition 
between them. A double pane of yellow-coloured glass on the northern 
end is all that is needed ; this window may be about two feet square and 
four feet from the ground, in order that, when the operator is standing 
the light whilst developing may come from below and through the nega- 
tive. This mode of admitting light permits the progress of development 
to be distinctly watched much more effectively than by reflected light. 
The elevation of the pane of glass above the floor must be regulated in 
accordance with the stature of the operator, and his habits of standing 
or bending during the process, so that sometimes an elevation of two or 
three feet above the floor of the room will be found sufficient. The 
object to be gained in having the yellow glass doubled, is the total ex- 
clusion of the actinic rays which is seldom effected by one thickness of 
glass. Monckhoven, a great authority, recommends the total exclusion of 
natural light, and that the operator should work by the light of a candle 
or small gas jet in a yellow glass lantern or chimney. On the north, 
east, and south sides a shelf is constructed twelve inches wide, and three 
feet from the floor. In the north-west corner the pail or barrel is placed 
to contain water for washing the negatives: it is desirable to have the water 
Jaid on in the usual way where possible. This pail or barrel is supplied 
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with a brass stop-cock, such as is used for beer or wine; beneath the 
stop-cock, and on the floor, is placed the large wash-tub or sink for con- 
taining or carrying off the refuse dirty water. Bencath the north-west 
and the north-east corner there will be found abundance of space for the 
developing and fixing dishes, as also for the respective solutions used in 
these processes, and. for intensifying, as, for instance, protosulphate of iron, 
pyrogallicacid, cyanide of potassium, hyposulphite of soda,solution of iodine 
in iodide of potassium, tincture of iodine, nitrate of silver, bichloride of 
mercury, and sulphide of potassium. ach of these solutions must be 
legibly labeled, always placed in the same position, and always carefully 
corked. As regards the solution of the sulphide of potassium, the necessity 
for accurate closing of the bottle which contains it is absolute, because 
the fumes of hydrosulphuric acid, if allowed to escape into the room, 
would decompose the sensitizing-bath, and injure the prints and negatives. 
Care must be taken also not to interchange dishes; for the cyanide of 
potassium decomposes the iron-salt into what soon becomes Prussian blue 
by oxidation of the iron, and thus renders it a difficult task to clean the 
dish afterwards. The first things in order on the eastern shelf are the 
plate-holders, leaning in their respective places against the wall ; after 
this comes the sensitizing-bath, on an inclined frame, fixed upon the shelf. 
The inclination may be about fifteen degrees from the perpendicular ; if 
it were more than this, the light particles of the undissolved iodide of 
silver, and of other insoluble substances, would be apt to settle upon the 
tender surface of the collodion, and give rise to apertures in the negative. 
Lo avoid this calamity of photographers, it is preferable to have some 
arrangement by which the collodionized plate can be introduced into the 
sensitizing bath with its collodion surface downward. For this purpose 
flat dishes are used with a glass or porcelain ledge on the right side to 
support one end of the plate, whilst the other end rests on the bottom of 
the dish on the left side. In this way the left end of the collodionized 
plate is introduced first into the bath, whilst the right end is graduai.y 
and quickly lowered by means of a silver or glass hook, until it comes in 
contact with the elevated ledge which is tosupport it. The plate is to be 
completely covered with the nitrate of silver when thus lowered upon its 
support, which need not be more than a quarter of an inch above the 
bottom of the dish. Naturally when the plate is in this position, the 
collodion is nowhere in contact with the vessel which contains it, ex- 
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cepting at the upper and lower edges. By making the above-mentioned 
ledge still more shallow, a very small quantity of the silver solution will 
suffice to cover the plate, and the solution can be filtered if necessary 
~ after each operation, whereby there can be but small risk of any damage 
from the deposition of particles of undissolved matter upon the film of 
collodion. In this country, the vertical or slightly inclined sensitizing 
baths are prefered, and consequently in most general use ; in France and 
Germany, the horizontal baths are frequently to be met with, and are 
certainly to be recommended in order to avoid the trouble above alluded to. 
To the right of the silver-bath for collodion-plates is the appropriate 
place of the horizontal dish, to contain the sensitizing solution for the 
paper. This dish will have a capacity to meet the requisitions of the 
establishment, and may contain a whole sheet, a half-sheet, or even less, 
as the case may be. On a small shelf two feet above this dish are 
placed, in stoppered bottles, the nitrate of silver solution with a small 
filtering-stand and funnel, ammonia, alcohol, and distilled water ; and 
running from the dish to the southern side is constructed an inclined 
plane, with a semicircular groove covered or lined with plates of glass or 
porcelain, each one overlapping its fellow like tiles. The first one just 
projects over the edge of the dish. This grooved inclined plane is 
screwed to the eastern side of the room, and being thus tiled, is situated 
in the right position for receiving the droppings of nitrate of silver from 
the sensitized sheets when removed from the dish, and attached by pins 
through an upper angle to a soft wooden slip immediately above. The 
first sheet that is taken from the bath is fixed at the most distant point, 
and so that the lowest angle is just in contact with the uppermost 
inclined glass tile; the ext is pinned close to it, until the row is 
complete. If thelower corners or angles of the silvered paper touch 
the glass, the superfluous fluid will easily flow off and down the inclined 
plane into the dish ; if the corners curl up, it will then be necessary, 
with a small pad of cotton-wool or a glass rod, to remove the accumu- 
lated solution, by bringing the corner in contact with the grooved channel. 
By this arrangement the photographer is able to economize his time and 
his solution. As soon as one row is thus filled with sensitized papers, 
those first pinned up will probably be sufficiently dry for remoyal to 
another slip situated on the southern side of the dark chamber, thus 


making room for a fresh quantity of papers. 
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The semicircular grooves of glass can be manufactured as follows :—~ 
Take, for instance, a piece of iron plate about fifteen inches long and two 
inches wide, and get it hammered longitudinally into a hollow groove ; 
next cut up slips of glass of the same length, and about an inch and a 
half wide. Place one of these slips of glass in the iron channel so that 
it lies uniformly in the middle. Now heat the iron carefully red-hot, 
when it will be found that the glass will soften, sink, and assume the 
shape of the mould. ‘When this has succeeded, allow the iron to cool 
gradually, in order that the glass may be properly annealed. By 
arranging these cylindrical glasses so that they overlap each other about 
half an inch, in the form of tiles, there is no need of applying cement. 
Where but little printing is done it may not be worth while to adopt 
this arrangement, but it is well to have a dish specially placed to receive 
the drippings from the sensitized paper. In conclusion, the writer par- 
ticularly cautions the student to avoid dirt and.dust in the dark room, 
and to avoid the use of anything therein likely to create or collect it. 
And also recommends that every care should be taken in the construction 
of the room, so that when sensitizing, é&c., no light shall be admitted into 
it—not even the smallest ray—except through the yellow glass. The 
solutions should all be prepared by weight and measure—never guess the 
quantities. 


CHork Room. : 


By the term work-room is meant the room in which plate cleaning, 
trimming and mounting prints, &c., may be done. *° 

The bottle of collodion should be kept on a small shelf in the dark 
room, close by the door, in a very convenient piace to seize when oc- 
casion requires. With this convenience, the plates are flowed in the 
doorway between the two rooms. At the north end of the work-room 
there should be a tolerably large window, with the lower part about two 
feet from the floor, flush with the upper part of a shelf or table con- 
structed right across, from side to side. On the sides of the window- 
frame, on nails or hooks, hang the various sized shapes for cutting 
papers or photographs, as well as the different sized plate-holders, 
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diaphragms, pliers, scissors, diamonds, rulers, brushes, pencils, &c., used 
in mounting, printing, &c. ‘On the left side of the table, on small 
shelves, may be kept acetic acid, nitric acid, hydrochloric acid, sul- 
phurie acid, protosulphate of iron in crystals, distilled water, citric acid, 
pyrogallic acid, alcohol, pestle and mortar, stirring-rods of glass, weights 
and scales, graduated measure for drachms and ounces, another for 
minims and drachms, cyanide of potassium, hyposulphite of soda, gun- 
cotton, iodide and. bromide of cadmium, iodide and bromide of ammo- 
nium, nitrate of silver, ammonia, chloride of ammonium, gum-arabic, 
gelatine, solution of gum-arabic, or starch, paste, &c., brush, spatula, 
carbonate of lime, acetate of soda, phosphate of soda, iodine, iodide of 
potassium, bromide of potassium, bichromate of potassium, and other 
chemical materials required for work or experimentation. The preceding 
articles have to be arranged on narrow shelves in the order in which they 
can be most conveniently laid hold of, according to their respective merits 
as necesary or accessory ingredients. On the right side of the window 
arrange the various sized glasses, already cut, both for negatives and 
positives, the plate-holder or vice for cleaning glass plates, rotten stone, 
or tripoli, alcohol, solution of salts of tartar, dilute solution of nitric acid, 
cotton or linen rags, piece of chamois leather, silk cloths, broad camel-hair 
pencil for dusting off particles or fibres from the polished glasses, 
triangular file, spirit lamp, box of pins, box of tacks, small hammer, 
large and thick glass plate for cutting out photographs, &c., scale and 
compasses, vignette glasses, the different sized printing frames, varnish, 
mats, preservers, cases, leather, black paper or velvet, &c., mounts of 
various sizes. | 

The sides of this room are furnished with wooden strips, to which 
photographs can be attached by pins in order to dry them after fixation 
and washing. The toning and fixing dishes are situated on the shelf 
on the west side ; as are also the chloride of gold, test paper, acetate 
and phosphate of soda, aleohol, and hyposulphite of soda. Beneath 
the shelf place the tubs for washing prints, or the washing machine, 
which is decidely preferable. The rolling machine should be kept in 
this room. In drawers preserve the different sorts of paper in use. 
Have one drawer for dry but uncut positives, one for the cut positives, 
one for uncut stereographs, one for the right stereographs, and one for 
the left, one for card pictures not cut, and one for the prepared card 
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pictures. Photographic stock can be stored away on shelves on the 
southern end and on the sides of this room. Both these rooms are 
to be supplied with stoves or other means of warmth and ventilation. 
On the entrance door affix the sign forbidding all intrusion. Keep all 
visitors in the ante-chamber, which may be made as comfortable as 
possible. The photographer cannot perform his duties with ease if 
crowded with inquisitive, meddling, and talking parties; the lenses do 
not operate well if the air is saturated with vapour, and the health is 
impaired in the midst of the mixed effluvia arising from a concourse 


of visitors. 


apparatus, €c. 





Havine studied the requirements and arrangements of the glass and 
operating rooms, we must consider the apparatus necessary for producing 
the pictures. In procuring same, it is not always wise to go to work in 
the cheapest manner, so far as first cost is concerned. It frequently 
happens that this is the most expensive way in the long run. Without 
recommending the student to a lavish outlay, we advise him to get good 
apparatus. If this be not done, the student will probably meet with 
many failures, not attributable to his want of skill, but arising from 
defects in his camera, lenses, &c., which will probably dishearten him, 
and certainly necessitate another outfit. 

For in-door work and portraiture, a double combination lens will be 
required. Lenses of this class (and also landscape lens) are of various 
sizes, and according to his requirements or means, the student will pur- 
chase a quarter, half, or whole-plate lens. If he intends to take card 
pictures, it will be advisable to procure a lens specially constructed for 
carte-de-visite work, and each lens should be fitted with the waterhouse 
diaphragm. The camera should be sound in every respect—should have 
no chinks that admit the light; and the plateholders, carriers, and 
focussing screen should fit properly and work easily. A substantial and 
firm camera-stand will be required, and a good iron head-rest that may 
be used either for a sitting or standing figure. A head-rest to fix on the 
back of the chair for sitters is not recommended. If a curtain be used 
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as an accessory, it should be arranged to cover the foot of the head-rest, 
and so hide 1t; or a slip a few inches high, in keeping with the back- 
ground, may be used to cover it. 

Glass baths will be required for the sensitizing solutions except when 
paper is sensitized: in that case a porcelain bath sold for the purpose must 
be procured. A holder to receive the plates while they are being cleaned, 
to avoid touching them with the fingers; weights and scales ; printing 
frames ; American clothes pegs to suspend sensitized paper to dry ; porcelain 
baths for toning and fixing ; several glass funnels, keeping one specially for 
each solution; graduated glass measures from 5 oz. down to 60 minims; 
diamond for cutting glass ; horn forceps ; silver meter for estimating strength 
of bath; glass stirring rods and bent glass rods for spreading developing 
solutions, or, what is better, developing dishing, which will obviate the 
necessity of the use of the rods and secure better results ; some large 
and small stoppered botties to contain solutions when not in use, and 
so effectually protect them from the dust ; chamois leather; one or two 
old silk handkerchiefs ; some clean linen rags, black velvet focussing 
cloth, and a focussing glass. A spirit-lamp will also be required. 

Collodion (bromo-iodized) both positive and negative will be required; 
nitrate of silver, recrystallized for the collodion plate bath ; patent 
plate glass, cut in different sizes according to requirement ; protosul- 
phate of iron ; pyrogallic and gallic acids ; citric acid ; hyposulphite of 
soda; chloride of gold; carbonate, phosphate, and acetate of soda 
(according to the toning bath intended to be used); kaolin; cyanide 
of potassium ; glacial acetic acid ; alcohol ; crystal varnishes for nega- 
tive and positive ; black varnish ; Tripoli powder or rotten stone ; nitric 
acid ; albumenized paper ; filtering paper ; litmus paper ; blotting paper ; 
and various other things, if the student practises all the processes placed 
before him in this manual, particulars of which will be found in the 
chapters treating on these processes. For landscape photography it will 

be necessary to use different apparatus, that is, a view lens, and a camera 
with expanding body constructed especially for landscape work—a light 
strong portable tripod stand for same ; and lastly, if it is the student’s 
intention to work with wet collodion plates, a portable dark box or tent 
apparatus to be used in working out of doors with dry plates, will be 
described in its proper place. When you have got your apparatus, 
keep it in good order, free from dirt and dust ; see that the lens is 
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always clean, as dirt will interfere with rapidity ; be scrupulously clean 
with your baths and dishes ; and in weighing out your chemicals mind 
that no particles of matter placed in the scales for some other solution 
than that which you are about to make remain in them. We had 
almost forgotten to mention that it willbe necessary to get a supply of 
distilled water. This can usually be obtained where you procure your 
chemicals, or if these parties cannot supply it, they will be able to 
inform you where to get it. Distilled water is sometimes contaminated 
with a little organic matter which would interfere with the proper 
working of the bath. A few grains of alkaline nitrate of silver, or 
ordinary nitrate of silver dissolved in the water, will, if the solution be 
left in the sun for a few hours, cause all the organic matter to be 
blackened and thrown down. It must be filtered out, and the water is 
then ready for making the bath: common or rain-water may be used 
for making nitrate of silver solutions if treated in this manner. This is 
a wrinkle that may be of service when there is no distilled water to be 
got, as the expenditure of silver is very trifling. 


® hi 


Posmg the Sitter. 


In portraiture this point is a most important one, and without a certain 
amount of taste and good sense displayed in regard to it, no satis- 
factory picture can be obtained. Supposing the sitter to be attired 
in a becoming manner, and to possess the requisites for making a good 
picture, the photographer must exert himself to make the best use of the 
advantages so possessed ; and it will depend in a great measure upon his 
skill in so doing, and in properly lighting the sitter at the same time, 
whether the portrait will be a pleasing resemblance or a miserable cari- 
cature. It is almost needless to observe that different subjects require 
different treatment in the posing, and require a different class of acces- 
sories ; for one can hardly imagine a photographer so devoid of sense as 
to place a clergyman in his surplice in the midst of a mountain glen, or 
on the sea shore with a balcony behind him; or a sentimental looking 
young lady in front of a background representing the quarter-deck of a 
line-of-battle ship. There are backgrounds and accessories suitable for 
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general work, and on the other hand there are some which, although 
giving a good effect when properly used, should only be brought into use 
when they are specially suitable to the character and class of the sitter. 
A plain background and a curtain, although extremely simple and very 
common, is a very useful and very good adjunct to the picture : it may 
be used with almost any subject. A background representing a drawing- 
room with suitable accessories is also very good ; but don’t stand your 
models before it with their bonnets and hats on ; and if you make use of 
a landscape or marine background your sitters should not be in evening 
costume with low-necked dresses and swallow-tail coats. Avoid crowding 
accessories into the picture, as they give it the appearance of a portrait 
taken in a furniture broker’s shop ; and be careful that the accessories, 
such as bookeases, pianos, balustrades, balconies, &vc., are in keeping with 
your background. If you use what are termed profiled accessories, see 
that they are represented as receiving the light from the same quarter 
that your sitter will be lighted from. This remark applies also to back- 
grounds. It need scarcely be observed that when the shadow appears 
on the right hand side of the figure in the picture it should also be on 
™ right hand side of the pillar or other accessory used ; and that the 
picture is not improved by the background representing the shadows as 
thrown from the left instead of from the right hand side. | 
| Don’t handle your sitter—direct him how to place himself, and 
. he cannot understand your instructions show him the position 
i which you wish him to stand, by placing yourself in it. Let 
it be graceful and natural—above all natural—and let it, if possible, 
be in keeping with the sitter’s profession and character. Endeavour by 
conversation to ascertain the character of your sitter, and pose him ac- 
cordingly. A little practice will enable you to hit upon the knack a 
doing this. Don’t bore your’ sitter by too much talking ; but just — 
before uncapping the lens it may be as well to address a few cheerful 
remarks to him, as you may by su doing prevent the features assuming 
that rigid appearance so common in card photographs. Adjust the head- 
rest, and pose your sitter when you have your plate by the — — 
to take the place of the focussing screen, but not before 5 you bales or 
avoid fatiguing the sitter by placing him a long time in’ fixed and con- 
sequently uncomfortable position. | 
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Collodign Poattives. 


THERE has been but little alteration in the mode of working the collodion 
process since its invention by Mr. Scott Archer, but its popularity con- 
tinues undiminished, and deservedly so. 

There are several things which the photographer must possess, and 
several arrangements to be made, before he can take a collodion positive. 
He must have a glass house, or suitable platform and screens, erected in 
the open air, an operating or dark room, of course, as before described, 
with all its accoutrements ; glass, collodion, developer and fixer, must all 
be ready, and in their proper places ; the sensitizing bath, plate holders, 
water-tanks, d&c., all adjusted. : 

The manipulations necessary to the taking of a collodion positive on 
glass may be divided into ten distinct operations. 

Ist. Preparing the glass. 

2nd. Coating it with collodion. 

3rd. Sensitizing it. 

4th. Exposing it in the camera. 

5th. Developing the picture. 

6th. Fixing the picture. 

7th. Drying the plate. 

8th. Colouring the picture. 

9th. Varnishing the picture. 
10th. Mounting the picture. 





PREPARING THE GLASS. 

Glass suitable for the photographer must be free from flaws on the 
surface or in the mass, flat, and quite transparent. It can be procured 
already cut, of the various sizes required, or the photographer may cut it 
himself from plates of the proper quality. There is a particular knack 
to be acquired in order to cut with a diamond ; the line made by a 
diamond on glass is like the cut made with a sharp razor on a piece of 
soft wood : it is by no means a scratch. A diamond is wedge-shaped, 
and its edge not a straight line, but a curved line; the edge first 
makes an incision, and the wedge splits its way as the diamond proceeds. 
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The position of the edge has to be found out, and the diamond studied, 
before you can cut with it, and not scratch with it. If you are deter- 
tained to cut your own glass, prepare a glazier’s board anda ruler for this 
purpose, and mark off with marks the different sized glasses used in the 
art, as one ninth, one sixth, one fourth, one half, four fourths, and 
stereoscopic, &c., plates. The student is not advised to cut the glass, as 
he can always procure it of the sizes required, but the hints as to cutting 
will be found useful. 

Next see that your glasses, so far cut, are of a right size for your plate- 
holders ; for it is very annoying when the film is sensitized to find that the 
plate is either too big or too small for the holder. Never omit this 
precaution. 

The next duty is to take the glass in the left hand, and with the right 
hand to run a file along each edge of the cut glass, beginning at the left- 
hand corner, and proceeding to the right-hand corner all the way round ; 
the glass is then turned round to the other side, and its edges are treated 
in the same manner. The object in view, by thus abraiding the edges, 
is, firstly, to take precautions against the cutting properties of such sharp 
edges ; and secondly, it is found that the collodion film adheres better to 
the edges of the glass when it is so prepared. 

If you are provided with a vice or plate-holder sold for the purpose 
placed right in front of you in an appropriate place on the table or bench 
in the work room (and such a vice is a very useful accessory), the 
plate is fixed in this horizontally. Now take the bottle containing pre- 
pared rotten-stone, or Tripoli powder, covered at the wide-mouthed orifice 
with a piece of gauze, instead of being closed with a cork, and dust a 
small quantity of the powder upon the centre of the plate ; then drop 
upon the powder on the plate from ten to twenty drops of alcohol, and 
with a piece of flannel rub the mixture about from side to side and in 
the centre until the surface of the glass is perfectly clean. A clean piece 
of the flannel is then used to remove all the remaining particles of the 
preparation, after which the plate of glass is seized with a silk handker- 
chief or piece of wash leather,* so that the fingers do not come in contact 
with the glass, which is turned round, clamped, and its other surface is 
Se eocatcihsodh ty AS, Go Uae a a ae 


* In these cleaning operations, cotton gloves may be worn; it will then be necessary 


to use one cloth only, Gloves, ‘cloth, and leather, should be free from yrease, and 
scrupulously clean, 
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cleaned in like manner. Both sides being now apparently clean, again 
seize the plate with a clean silk handkerchief in the left hand, remove it 
from the vice, and, holding a clean silk cloth or piece of wash leather 
in the right hand, go round the edges, remove all dust from them, and 
from either side, then breathe upon either side ; if the breath forms a 
uniform film, and vanishes uniformly without any irregularity, the 
surfaces are cleaned. By this system of friction the glass becomes 
electrified, and small fibres of cotton or silk and small particles of dust 
are very apt to be attracted to the surface ; these must be removed by a 
flat sable or camels’ hair pencil. The plate is now ready for the second 


operation, viz. :-— 


CoaTING WITH CoLLODION. 


Holding the plate horizontally, by the smallest portion possible of the 
left-hand corner, between the thumb and the first finger of the left hand, 
pour over its surface, beginning at the right-hand corner, a sufficient 
quantity of collodion to cover it; when it is supposed that there is suf 
ficient collodion poured out, lower the nearest edge and the nearest right- 
hand corner, so that the collodion can, by the inclination of the plate, be 
made to flow uniformly over the surface, and its superfluous quantity can 
be drained into the collodion bottle. A wide-mouthed bottle, containing 
a couple of ounces, will be found to bean appropriate shaped vessel to 
contain the collodion for present use when the pictures are small. Col- 
lodion is apt to indurate around the orifice of the bottle: and if this dry 
film is not carefully removed every time, it may cause trouble by flowing 
off in fragments along with the collodion, and thus spoil the collodion 
film. This trouble is obyiated in a great measure by the use of what are 
denominated ‘“cometless vials:” they are made for this special purpose. 
If the collodion is thick and glutinous, it will be no easy matter to obtain 
a film on the glass, free from ridges, In such a case an additional quan- 
tity of alcohol generally renders the collodion thinner, less glutinous, and 
more structureless. Supposing the film to be even, free from ridges, 
from wooliness, and specks of every kind, allow every drop of the col- 
Jodion to drain off, then wait until it has set, which will be effected in a 
very short time. It is very easy to ascertain, by a touch of the finger on 
the right-hand corner, whether the film is sufficiently dry or not ; if it 
no longer yields beneath a slight touch, the plate is ready for the next 
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operation. By the way, I may here remark, that it is by far the most 
advisable plan for a practical photographer not to manufacture his col- 
lodion, unless he be in some degree a chemist, acquainted with the neat- 
ness and accuracy of chemical manipulations, and have plenty of leisure 
time. As an amateur, he can seldom succeed in preparing at all times when 
tequired a reliable specimen of col lodion ; and to prepare small quantities 
of collodion, as well as of any other chemical compound, is seldom an 
economical affair. Besides this, there is no necessity for su ch a sacrifice 
of time and money in a country like this, where collodion can be 
purchased of so superior a quality for all the ordinary operations of the. 
practical photographer. 


Sensrrizing THE FILM. 

When the film has indurated or become set, place it upon the ledge of 
the dipper, and lower it in one continuous and rather quick motion into 
the sensitizing bath. Take care that no actinic rays get to the bath dur- 
ing this operation, After three or four minutes raise the dipper @ 
moment, and examine the collodionized plate ; if the film 1s still bluish, 
and as if covered with streaks or specks of oil, lower it again, and let it 
remain until the collodion has a yellowish-white creamy appearance, and 
is free from all oiliness. Withdraw it from the bath ; seize the right-hand 
corner between the thumb and finger* of the right hand ; allow the silver 
solution to drain off thoroughly into the bath ; with a piece of blotting- 
paper remove all specks of collodion from the back of the plate, taking 
care not to disturb the collodion along the edges of the plate or on the 
film side ; remove the last drop of silver from the lowest corner, place it 
in the plate-holder, and close the slide and the shutter. Previous to this, 
the camera is supposed to have been fixed before the sitter, and the pic- 
ture focussed as to size and position on the plate. It is supposed, 
moreover, that the surface of the ground glass and the collodion film are 
exactly at an equal distance, when placed in the groov® from the back 
lens. As before observed, unless the picture is correct on the ground 
glass, free from all haze, bright, sharp, and the light uniformly subdued, 
it will be very unlikely that the collodion picture will be a successful 
one ; in fine, the image on the film will never be better than the one on 
Betcudicmrnca abiacten ot adie el ae 

* Positive bath—nitrate of silver 30 grains, distilled water loz, rendered slightly 


acid with diluted nitric acid; iodize by leaving a colliodonized plate in it all night. 


3 
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the ground glass where the lens has been accurately adjusted; and 
furthermore, that if the picture on the ground glass be clear, sharp, dis- 
tinct, and agreeably contrasted with light and shade, you may legitimately 
expect a similar favourable result on the collodion. Be careful, therefore, 
in bringing every part of the model into as accurate a focus as possible— 
be careful in the management of the light. The pose of the sitter and 
final adjustment of focus should be made when you have the prepared 
plate in the holder beside the camera, ready to be inserted in place of 
the focussing screen. There is less chance of tiring the sitter by so act- 
ing, than there would be if you were to pose him before preparing the 
plate. 
EXPOSING THE PLATE. 


Place the cap on the lens; let the eye of the sitter be directed to a 
given point; withdraw the ground-glass slide ; insert the plate-holder ; 
raise or remove its slide ; desire the sitter to remain perfectly still, and 
then uncap the lens. Give the exposure necessary, which will vary with 
the light, the quality of the lens and chemicals, and then cover the lens. 
Down with the slide gently, but with firmness ; withdraw the plate- 
holder and yourself into the dark-room, and shut the door. It is quite 
impossible to give the precise time the plate should be exposed ; it will 
vary from 5 to 60 seconds or more. Practice and observation are the 
only means the student has of getting at this. We shall have something 
more to say on this subject a little further on. 


DEVELOPING THE PICTURE. 


Placing the plate-holder, still containing the plate in an inclined 
position, against the wall in its regular and proper position, open the 
shutter and take out the collodion plate carefully, so as not to injure the 
film, by inserting the nail of the first finger along the cavity on the upper 
part of the plate-frame, and drawing forward the plate so as to let it fall 
into the left hand, the plate is then seized by the left hand corner between 
the thumb and the finger. In this position the plate can easily be covered 
with the developing fluid in precisely the same way as with collodion, 
only the operation must be much quicker, in order to cover the suriace 
without producing any lines of stoppage, which invariably happens unless 
the plate be flowed all at once. When the plate is large, it is preferable 
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to take it by the right hand corner, and lay it in the left hand corner of 
a gutta-percha dish whose lateral dimensions are about twice as large as 
those of the plate. Then, holding the dish in the left hand, incline the 
right side downwards, and pour into ita quantity of the developing fluid. 
By a quick motion the fluid can be made to cover the surface of the plate 
in one continuous flow. As soon as every part is thus covered, the plate 
is taken out with a quantity of the solution upon it, and the operation 
watched. By proceeding in this way, two difficulties are avoided ; the 
frst of which consists in washing away a portion of the nitrate or iodide 
of silver, &e., on that part on which the solution is allowed to fall if the 
first method be adopted, whereby a diminution of reduction is observable 
in this part: secondly, you avoid the liability of forming islands and 
curved lines of demarkation where there is the slightest stoppage in the 
flowing of the developer. Supposing the plate to be covered, however, 
you then watch proceedings. Ifa bright silver-white film be desired, it 
is well to make use of a slow developer, such as is used for negative pur- 
poses, containing, in addition, a few drops of solution of nitrate of potassa 
and nitric acid. Take, for instance, the following, which is found to work 
well with a white background, giving a roundness of figure more like 
that of a daguerreotype :— 


FORMULA FOR DEVELOPER. 


Sulphate of Iron a ... 2 drachms, 
Water... ake uk Siuie S ounes 
Acetic Acid ee bei ... 2drachms. 
Alcohol ... pic he waesr as wo, 2 drachm, 
Nitrate of Potassa a3 ...  $ drachm., 
*Nitrate of Siver Solution ... 90 drops. 
Nitric Acid... ee ... 12 drops. 


The image will gradually appear, and if the time of exposure has been 
right, you will be able to observe the three grades of contrast in the 
development, that is, dark parts or shades, middle tones, and lights. 
You will see, moreover, whether the relative conditions of the collodion 
and the silver-bath are in good working order, by the mode in which 


the development takes place. If the whole surface of the collodion plate , 


Lh ep Spel bolita cpl ech a inact ai i llasee ii DS ee 
* Previous to iodizing the bath solution set aside an ounce or two for this purpose, 
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soon assumes a foggy, milky, or clouded appearance, with but faint con- 
trast’ between the lights and shades, (and knowing that the camera is 
quite impermeable to light excepting through the lens,) you may fairly 
conclude one of two things, either that the time of exposure was too long, 
or the condition of the materials was not normally good. Of these 
difficulties I will speak shortly. By carefully watching the development 
it is not difficult to observe how the shades increase in density, how, im 
fine, the picture becomes more and more developed ; and particularly the 
photographer can distinguish the regular shading of the background. 
At last the development arrives at its culminating point ; if it were to 
proceed any further, the background and the transparent parts would 
begin to be foggy ; the contrast diminishes, and finally the picture is 
spoiled. The rule is this: the moment the image is complete and the 
background has received its first shade, pour off the remaining part of 
the developer, and wash immediately and thoroughly by allowing a small 
stream of water to play upon the surface until every trace of the iron is 
removed, wash also the posterior side of the glass in like manner. We 


now procesd to the sixth operation. 


FIxING THE PICTURE, 


The fixing solution is composed of 
Cyanide of potassium so a 1 drachm. 
Waiter... a ‘ an id. 4 ounces. 


Have the solution ready ; with the right hand place the collodionized 
plate in a gutta-percha dish held in the left hand, and pour upon the 
developed image a quantity of the above solution in a gentle stream, 
until all the white or yellow iodide of silver has been completely dissolved, 
taking care in the meanwhile that the fluid is kept moving backward and 
forward, so as to preserve uniformity of action. After this’ operation, 
wash the plate again i many waters on both sides, and until all traces 
of the cyanide are removed. Holding the positive now over a piece of 
black velvet in such a position by a window that the impingent rays 
shall reach the eye, the quality of the picture can be determined. The 
picture must be quite clear ; the shades dark, almost black ; the lights 
brilliant and white; and in every respect the lines and points must be 
sharply defined. If there is no regular gradation of light into shade, 
but almost one mass of shade, and the picture is offensively black, the 
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time of exposure was too short or the development not carried on far 
enough ; but if in this case the development had been continued until 
the retrograde action had set in, then certainly the time was too short. 
The remedy in such a case is extremely simple ; rub the picture out and 
take another with a longer exposure. If, on the contrary, the picture is 
hazy, or foggy as it is technically denominated, and the lights and shades 
too much blended or too little distinct from each other, and the develop- 
ment was rapid, and a difficulty presented itself in discriminating when 
the reduction began to assume a retrograde action, in such a case it may 
be confidently concluded that the time of exposure was too long. The 
remedy of course is known. But the defects just mentioned might have 
been caused by carrying on the development too long ; and it would be 
very proper to attribute these defects to this cause, if the development 
had been slow and carelessly watched. But if the haze and fogginess 
commenced almost as soon as the developing solution was poured upon 
the surface, you would be justified in ascribing the cause of this veil 
over the picture to an abnormal condition of the silver-bath or the 
eollodion. This evil indicates, as a general thing, alkalinity in either 
one or the other, or in both, and can be remedied by rendering either one 
or the other acid. It may be caused by a new bath and a new neutral 


silver solution. 
REMEDY FOR FOGGINESS. 


Tf the collodion is nearly colourless and new, this material is probably 
the cause of the want of contrast in the picture, of the feebleness in the 
development, and, it is possible, of the veil that covers the whole plate. 
Take some highly-coloured old collodion and add it to the new in the 
proportion of one drachm in ten, and try another picture ; or add to the 
collodion, tincture of iodine, that is, a solution of iodine in alcohol. In 
either case, most likely, under the circumstances, an improvement will 
be manifest. If the picture is not yet perfectly clear, proceed in the 
same direction, that is, add more of the old collodion or of the tincture 
ofiodine. If the bath is quite neutral or alkaline, it will be well to drop 
in a minim or two of nitric acid. To do this, take a drachm of distilled 
d drop into it five minims of nitric acid. The mixture contains 
of which six drops will contain about half a drop of 
therefore, and add six drops of the solution to the 


water an 
about sixty drops, 
nitric acid. Begin, 
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bath, and keep doing so until the picture is perfectly satisfactory. I pre- 
fer myself keeping the bath as nearly neutral as possible, and to apply 
the remedial action to the collodion, by adding free iodine or old collodion, 
of which the former seems by decomposition to liberate an acid in and 
on the collodion film in proper quantity, at the right time, and in the 
proper place; and the latter, that is, old collodion, effects the same re- 
sult, because it has already undergone the decomposition of the pyroxy- 
line that is called ripening, and contains the materials for producing 
intensity and for avoiding fogginess. 

In taking collodion positives, beginners are very apt to develop the 
plate too long, as well as frequently to expose in the camera too long. 
The right time in both instances can be attained only by practice, after 
having consulted the best instructions. As soon as the picture is dis- 
tinctly visible by reflection, stop the development; ifit is then faulty, 
the time was either too long or too short ; too short if the shades are 
altogether too black, and transparent by transmitted light, and wice 
versd, if the reverse. 

Supposing the picture to be correct and satisfactory, we proceed next 


to the next operation. 


DRYING THE PLATE. 


The operation is performed by means of the large flame of an alcohol 
lamp, or by the radiating heat from a stove. Holding the plate by the 
left hand corner, between the finger and the thumb of the left hand, first 
allow all the water to drain off at the nearest right hand corner, by in- 
clining the plate for this purpose ; then, holding the lamp in the right 
hand, move the flame gently over the back of the plate, so as to avoid 
fracture, beginning at the top and proceeding from side to side, and 
gradually downward, until the film is thoroughly dried. A second in- 
spection now, by viewing the picture, as before, on a dark background, 
and by reflected light, decides whether the positive is good, tolerable, or 
indifferent, because now the final colours of the shaded parts ure attained. 
These shaded parts are of a bright, white silvery hue, with the developer 
above given. Some tastes are more gratified with a more subdued con- 
trast in which the whites are more deadened. This can be effected by 
making use of a much more rapid developer, and by omitting the nitrate 
of silver, and the nitric acid. For this purpose the following formula 


will be found practicable. . 
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Formula No. 2 for Collodion Positwes. 


Sulphate of the protoxide of iron ... We. ... 4 drachms. 
Acetic Acid... ee Be om Hi ... 6 drachms. 
Water bak ave 8 OUNCES. 
Alcohol ‘be ae My, a ie ... 2 ounces. 
Nitrate of baryta ... me si ... 2 drachms. 


Mix intimately, and filter before using. Prepare fresh every day. 


The next step which the artist has to take, consists in removing any 
particles that may have settled upon the surface of the picture, and in 
colouring the cheeks, hands, and drapery where required. Dry colours 
are used; those of Newman are regarded as the best.* Very little 
colour will produce an agreeable effect. ‘With a fine sable or fitch pencil, 
take a small portion, and rub it gently on either cheek, on the lips, the 
hands, and forehead; then brush off the extraneous quantity, or shade 
the colour off from the centre of the cheeks, for instance, to the edges. 
On the lights of the drapery the requisite colouring may be laid on in 
like manner. This operation of colouring is frequently performed on 
the varnished surface. Finally, with a large broad sable pencil, remove 
all loose colouring particles. And now the positive is ready for the ninth 


operation, Viz. :— 
VARNISHING THE PICTURE. 


Whilst the plate is still warm, uniformly warm from the drying 
operation, flow it with the purest and most transparent crystal varnish, 
precisely in the same manner as the plate was covered with collodion, The 
operation must be performed with dexterity and care; with dexterity in 
order to avoid all ridges caused by stoppage, and with care to avoid loss 
of varnish by escaping to the posterior part of the plate, upon the 
fingers, and upon the sides of the bottle, and the floor. The dried or 
hardened varnish on the back of the positive may be removed by a tuft 
of cotton wool, dipped either in alcohol, benzole, or chloroform, according 
as the resins in the varnish are dissolved in either of these menstrua. 
Do not apply any heat from a large flame on the back of the plate before 
the varnish has dried, otherwise the ethereal fluid in which it is dissolved 








el 


* Students will do well to get Newman’s “ Harmonious Colouring as applied ta 
Photographs.” It is a very useful little book. 
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will take fire in many instances, and spoil the varnished surface. When 
the film is somewhat dry and indurated, and not quite smooth, heat may 
be applied carefully, in order to remove the unevenness or the want of 


brilliancy. 


VARNISHES FOR CoLLoODION PICTURES. 


Formula No. 1. 
Gopal. suisse mF are ..., L.ounce. 
Pure benzole ... ey ... 15 ounces. 


Dissolve and filter through Swedish or ordinary filtering paper. 


Formula No. 2. 
White stick lac a sos @ OUNCES. 
Picked sandarae re ... 0 drachms. 
Alcohol, spec. grav. 815 ... 40 ounces. 
Oil of bergamot roe .... 6 drops. 


Dissolve the resins in the alcohol by means of a water-bath and filter. 
This varnish is immediately ready for use; and, like all varnishes, is 
the best when new. 


Formula No. 3. Crystal Varnish. Soft Copal Varnish. 

Finely powdered Dammar resin 5 ounce. 

Benzole ... ee et ... 00 ounces. 
Set aside in a closed vessel for a week, shaking the mixture from time to 
time for a day or two; then allow the insoluble gum to subside. Draw 
off the supernatant liquid, which, when clear, is ready for use. The 
collodion plate must be quite dry and cold when this varnish is applied, 
and the latter is allowed to dry spontaneously. 


Formula No. 4. Amber Varnish (with Chloroform). 
Amber, in fine powder... ... 3 ounces, 
Chloroform... — ... 90 ounces. 
Shake the mixture from time to time for eight or ten days, and then 
filter. This varnish, like the preceding, is poured, like collodion, upon 
the cold plate, but with great dexterity, because it dries very rapidly. 


Formula No. 5. Amber Varnish (with Benzole). 
Amber ... rent one ... 9 ounces. 
-Benzole eee eee eee w.@ 50 ounces 
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Heat the amber first in a close vessel to a temperature of about 570° 
Fahr., when it begins to soften and swell, yielding white fumes. Tt is 
then dissolved in the benzole. This varnish too, is flowed upon the 
cold plate, and allowed to dry spontaneously. These two last-mentioned 
varnishes are more especially adapted for negatives. 

If it should happen that a collodion picture becomes somewhat spoiled — 
by the cracking of the varnish, it is recommended, if its restoration or 
preservation be of great importance, to take the following method :— 
first, ascertain whether the solvent of the varnish on the plate be alcohol, 
chloroform, or benzole, by dropping on one corner a minute drop of each 
of these menstrua, to ascertain which dissolves the varnish. Next take 
atin box, somewhat larger than the picture, about one inch deep ; at 
the bottom of this box solder a ring of tin, about half-an-inch wide, of 
the same shape and nearly of the same size, as a support for the glass 
plate ; pour a small quantity of the solvent on the outside of the 
support, place the plate, collodion-side upward, on the ring, cover the box 
as nearly air tight as possible with a piece of glass, and place it in a 
water bath ; the vapour of the solvent will soon cause the varnish to 
swell, and the edges of the cracks to coalesce. As soon as this end in 
view is accomplished, the plate is carefuliy withdrawn, and when cool is 
again varnished with a similar varnish. 

The plate having been varnished with a transparent resin varnish, we 
proceed finally to the last operation. 


MovuntTING THE PICTURE. 


We have now to make a background for the positive of some black 
material, which may consist of a piece of black velvet, black paper, etc., 
of the same size as the plate: or we may apply a coating of black varnish 
either to the collodion surface, or to the posterior surface of the glass. If 
ish on the background be applied to the collodion side, the 
picture is not laterally inverted, but it loses considerably in transparency 
by the intervening collodion ; in consequence of this inconvenience the 
background is generally placed on the side of the glass without the 


the varn 


collodion, 
Formula No. 1. For Black Varnish, 
Oil of turpentine vee te ... 00 ounces, 
Asphaltum ve J as cafes) fie 


Canada balsam see ees bee eee 4 drachm., 
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Formula No. 2. For Black Varnish. 


Benzole, or coal-tar naphtha 50 ounces. 
Asphaltum . af fi une id OE (7 93 
India-rubber ... ime si sf 4» 
Formula No. 3. For Black Varnish. 
Camphine 50 ounces, 
Pulverized bitumen Lad O12 95 
White wax bis ap by Tiere oy 
Lampblack Bee 93 it Ne eee te 


Mix these ingredients together, and dissolve by a gentle heat ; after- 


wards filter and preserve in a well-corked botile. 


The glass positive, sometimes denominated an ambrotype, is now 
finished. It remains only to fix it in a case or frame. In the first 
place a piece of very transparent and unblemished glass, of the same 
size as the picture, is thorougly cleaned and its edges filed, as for col- 
lodion purposes, and all particles are brushed from its surface. It is 
then placed in a preserver, over this comes a mat, next the positive ; 
the two latter are then firmly folded within the flexible edges of the 
preserver, and the compact mass is finally adjusted in its appropriate case. 


Collodion Aegaiibes. 


THE step to be next taken by the student in acquiring the art of 
photography is to learn the means of obtaining collodion negatives on 





glass. 
A collodion negative is an actinic impression in which the different 


parts of the image are, as in the positives just described, laterally in- 
verted, and when viewed by transmitted light, the shades are where 
the lights ought to be, and vice versa. It is the matrix from which 
positives are obtained by direct contact, either on glass or on paper, as 
also with the aid of the lens in the ordinary, or in the solar camera. 
Most of the details of the operations in the negative process are pre- 


cisely the same as in the positive process. 
The glass is filed, cleaned, and flowed with collodion, as before directed. 
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It may be sensitized, too, in the same bath, and then exposed; or a 
bath may be specially prepared for the production of negatives. 


Formula. 
Pure re-crystallized nitrate of silver ... ao 
Distilled water ... a ae ie ioe ad 8 


Mix, and saturate with iodide by shaking up some collodion with the 
solution. Try a plate, and if the picture produced is not satisfactory— 
there being no assignable reason for the failure, except as regards the 
bath—test same with litmus paper. If the paper turn red, there is free 
nitric acid in the bath which must be neutralized by adding a little 
oxide of silver in solution. Let the bath stand a few hours—filter, 
then add to each ounce of bath solution one drop of glacial acetic acid. 
The bath will now probably work in a satisfactory manner ; but if there 
be any tendency to fog, a little more acid must be added carefully. Let 
the time of exposure be from ten to twenty seconds in the glass room, 
probably more ; much depends upon the proper adjustment of the light, 
and its concentration by the lenses. The object in view ‘is to obtain 
much more actinic action, not only on the film, but through the film, 
so as to produce a denser metallic reduction for the shades, which in 
the positive are lights. To guard against the liability to fogging, a much 
weaker and more acid developer is used than in the positive process. 
The developing is carried on as long as the shades increase in density, by 
transmitted light. Itis an advantage in this process to have a small 
square of yellow-coloured glass, situated lower down than the position 
of the negative, as you hold it for the operation of development, in order 
that the light may come from below, and thus through the glass. By 
this means the progress of development is best observed. If fogging sets 
in, or the density seems to be stationary, or even to retrograde, the 
negative is developed as far as circumstances in the present instance will 
permit, If the density of the shades is so great as to prevent you from 
distinguishing objects through them, and these shades are regularly 
tempered down through the intermediate tones to the bright lights, and 
these lights are still clear and transparent, it is very possible that the 
image is sufficiently negative, and that you have succeeded in your under- 
taking. It is absolutely necessary that you should know what you 
have to do before you can depend upon what you do, or rely on definite 
results. A true negative is just what I have described, If the lights 
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are not clear and transparent, with sufficient detail. of course, inter. 
mingled—if the shades are transparent, and not comparatively opaque, 
so much so as to allow the print of a book tc be read through them ; 
or if there are no intermediate tints. but vour negative is all black and 
white—then you have not succeeded ; vour negative is faulty. We will 
suppose, however, that the three gradations of shades, middie tones, and 
lights exist, but that the intensity of the shades is not strong enough ; 
there is a general weakness in the negative, and vour object is to push 
on the development, which is found to be ineffectual without producing 
a haziness or fogginess over the whole plate ; the conclusion to be drawn 
from this circumstance is that the time of exposure was too short. 
Another sitting may remedy the evil. On the contrary, if when the 
developer is poured on. the reductior on the shades is very rapid, and this 
reduction commences, rushes with rapidity into the lights almost before 
you have time to stop it, you may fairly conclude that the time of ex- 
posure was too long. But a bad developer sometimes may produce very 
much the same effect ; for, if the proportion of the iron salt, in com- 
parisor. with the acid and the water, be great, fogging and rapid re- 
duction will certainly be the result. As before remarked, a much 
weaker developer is required in the preparation of a negative than in 
that of a positive, and a proportionately larger quantity of acid to check 
its action. until the proper density of opacity is attained in the shades. 
(I use the words shades and lights in the negative, to represent what 
they really are, and not what they produce on the paper print: shades 
are dark and opaque ; lights are thin and transparent.) 

We do not aim to obtair brilliant white silver reductions on the 
negative ; for the colour, or metallic brilliancy, is altogether a matter of 
little consequence ; or this account we use no silver solution or nitric 
acic in our negative developer. Where the time of exposure is not 
necessarily required to be very short, a pyrogallic acid developer produces 
a very pleasing negative. 


NEGATIVE DEVELOPERS. 


Formula No. 1. Iron Developer. 
Sulphate of the protoxide of iron ... ii ... 4drachms, 


Water oF: (ia See a) 652 ... 8 ounces. 


Acetic acid ... oi ia Jed ft, . 1} ounces. 
Alcohol a ... 6 drachms, 


eee ¥. ete eee 
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Formula No. 2.  Pyrogallic acid Developer. 


Pyrogallic acid —.... es rh iis ... 3 grains. | 
Water oS oe me See oes we. 2 OUNCES. 
Acetic acid ... fee fe ye A ... 2 drachms, 
ALCOROE ey i ve fey ... 6 drops. 


The negatives which produce the softest prints are those which are 
produced by the tirst development, where the time of exposure and the 
action of the reducing agents have been in such relatively due propor- 
tion as to produce the three gradations with a proper amount of opacity 
in the shades. This proportion cannot always be determined beforehand, 
because of the variability of the light, and its actinic powers, of which 
we know as yet absolutely so little. We cannot determine the reason 
of the widely diverse action of light at six in the morning and six in the 
evening, or at the vernal equinox and the autumnal. In consequence of 
this want of definite knowledge of the prime cause that institutes the 
active physical changes in the iodo-sensitized collodion film, it will 
frequently happen that the developed image is not perfect ; the shades 
are not endowed with sufficient opacity. Fortunately in such cages we 
possess means whereby these shades, middle tones, and detail in the 
lights can all be in relative proportion rendered more opaque, and as 
much more opaque as may be desired. ‘The process by which this end 
is attained is denominated the Intensifying or Re-developing Process. 

The nnage having been developed as far as possible in accordance with 
the rules laid down, the plate is thoroughly and carefully washed on - 
both sides, and freed entirely from every trace of nitrate or developer. 
Cyanide of potassium in solution, the formula of which is given at the 
end of the positive process, may be employed to remove the undecom- 
»osed iodides or bromides, care being taken not to continue the action of 
the solvent tuo long, nor to apply it in too concentrated a condition, lest 
the fine markings of detail are dissolved off at the same time. Because, 
as already weutioned, cyanide of potassium is a reducing agent, as well 
as u fixing suostance, and giving a silver salt so acted upon a reguline 
appearauce, it is regarded as the fixing agent proper for collodion 
posiviv 
soda as a fixer alone, and not a reducer, and because its solvent action is 
not so violent as that of the cyanide, it is properly recommended to fix 


es; whereas, owing to the properties possessed by hyposulphite of 


; ictures. 
negative pic 
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Frxing Sonutions FoR NEGATIVES. 
Formula No. 1. 


Hyposulphite of soda cit na wile ... 5 ounces, 
Water oe Ya ih vile wis ... 10 ounces. 
Formula No. 2. 

Cyanide of potassium iy) mcr. L Orachins, | 

Water me sk fy ; Die ... 0 ounces. 


In case the image is fixed with the first formula, that is, with hypo- 
eulphite of soda, the plate requires to be washed with the utmost care ; 
for if any of the hyposulphite of silver is left in the film, it will become 
manifest after the drying of the film, sometimes at the expiration of months, 
by the formation of a crop of crystals on the surface that completely 
ruins the picture. As soon as washed, the plate is ready for operations 
quite distinct from those in the positive process. 


INTENSIFYING OR RE-DEVELOPING PROCESS. 
Formula No. 1. 


Todine ... ce i cel 4 Ga op den 1 grain. 
Jodide of potassium... oni Ae ee ee ck DTA. 
Distilled water ed ee its ny ... 1 ounce, 
Formula No. 2. For the stock botile of the same material. 
Todide of potassium ... bk fH oe ... 1 drachm. 
Water Je. bs ... 2 ounces. 


Iodine to saturation. 


INTENSIFYING PRocgEss. 


Take from ten to twenty drops of this solution to each ounce of water, 
and flow the developed plate with it. This operation can be performed 
in the diffused light of day. The plate must be kept in motion all the 
while, and the fluid poured off and on, in order to obviate all irregular 
deposition. The solution will gradually lose colour, whilst the film in 
the meantime assumes a gray or yellowish-gray hue. If the negative 
does not require much additional opacity in the shadows, it is not ne- 
cessary to carry op the depositing operation further than the gray film, 
The plate is now washed again, 
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INTENSIFYING OPERATION. 


Formula No. 1. Nitrate of Silver. 
Nitrate of silver 


Distilled water 





30 grains. 
8 ue 1 ounce. 

Take three drops of this widen we two drachms of water, and 
cover the plate with the fluid. Pour the fluid off and on several times. 


Formula No. 2.. Pyrogallic Acid. (Stock.) 
Pyrogallic acid ... wo 12 grains. } 


Acetic acid oy nk Louies) keep in. a dark, place 
ye No. 3. 
Of this take... .. 1 drachm 
Water .... ... 4% drachms } For immediate use. 
Alcohol. .., ... 10 drops 


To two drachms of No. 3, add ten drops of No. 1; mix intimately by 


shaking, and then pour it upon the plate, and keep it in agitation. The 
shades will soon increase in blackness and opacity. ‘The operation 1s 
carried on to the greatest advantage by holding the negative over a light 
reflected from below, as in the dark room, or near a doorway receiving 
its light from the sky... Stand sufficiently far back, and sideways of the 
door, so that the light does not shine upon the negative directly from 
the sky, but is received as it is reflected upwards from the floor, &c., 
below. The shadows will grow darker and darker, and the process has 


to be stopped as soon as the opacity is sufficiently dense. Experience 


alone can tell you exactly when to stop. The denser the background in 
the negative, if a white screen were used, the whiter the print will be ; 
but the opacity may be so great as to require an hour or two for the 
subsequent printing operation, which is incohveniently long. A. certain 
connection exists, therefore, between the negative effect and the positive 


printing effect afterward, which experience has to teach ; and even if 


you do not execute your own printing, this connection must not be lost 
sight of. In parts that must really appear white in the paper, the 
opacity must be dense enough to prevent you from reading print through 
them ; taking this for your guide, separate such a part in the picture, 
keep your eye steadfastly upon it as it increases in darkness, and when 
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it has arrived at the point indicated, pour off the intensifying solution, 
and wash very thoroughly. It sometimes happens that the film becomes 
contracted by this operation, or that the fluid gets between the glass and 
the film, and thus the latter becomes loosened, and is liable to peel off. 
Careful experience will teach you how to retain the collodion in its 
place. 

Whether many or few prints have to be taken from a negative, it is 
requisite to varnish the film when dry. But almost all varnishes have 
a penetrating effect, like oil of turpentine on paper, and thus diminish 
the opacity of the negative. This has to be taken into consideration, 
and the negative must be intensified, in accordance, deeper than would 
be required were it used without varnish. The property of a varnish 
suitable for such purposes, must be a sufficient hardness of film to pre- 
vent scratches ; it must not become soft or tacky when exposed to the 
heat of the sun ; it must be free from any liability to cracking by con- 
traction, perfectly transparent, of as little penetrating power as possible, 


and free from all action upon the film. 


Varnish Formula. 


White Lac Av ae we) wee )«=« 4 OUNCES. 
Picked sandarac wi se ... 4drachms. 
Alcohol (concentrated) ... yg .«. 60 ounces. 
Oil of bergamot dé isi ... 20 drops. 


Dissolve by the aid of a water-bath and filter. 


To obviate the diminution of opacity by means of the varnish, I 
frequently flow the plate with a dilute solution of gum-arabic or gelatine, 
which is allowed to dry, and the plate is varnished afterwards. 


Printing, Coning, and GWlounting. 


THE next thing to be considered is obtaining positive prints from the 
negative. There are several kinds of paper used for this purpose, but 
albumenized paper is that in most general use, Enamelled paper is 
now adopted to a limited extent ; but, although it gives extremely fine 
prints, the difficulties attending its use, and other causes, restrain a more 
general application of it for portraiture, for which it is especially 
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wapted. Plain salted paper is also used ; generally speaking, how- 
ever, it is only used in printing by development. 

We will first describe the method of printing with alhumenized 
paper. 

The paper used inthis process isusually French or German, andistermed 
papier Rive and papier Saxe, and is in each case of two qualities, thick 
and thin, Papier Rive is preferred by some photographers as giving 
prints of great vigour and brilliancy, but the writer has found the 
German paper more satisfactory on the whole, being free from a defect 
yery common with certain samples of Rive paper, viz., blistering. The 
paper is prepared with a certain quantity of chloride to each ounce of 
albumenizing solution ; this quantity varies from 5 to 20 grains per 
ounce, The general opinion is that the salting of the paper should 
be in proportion to the strength of the bath used, and in this the writer 
concurs, for the paper, to give vigorous prints, should contain a certain 
proportion of three different compounds of silver, viz. the albuminate, 
the chloride, and free nitrate ; and these proportions can only be obtained 
by a certain harmony or equality between the salt in the bath and the salt 
in the paper. It has also been ascertained by experiments that rapidity 
of printing under the same conditions of light is in proportion to the 
amount of chloride contained in the paper, and the strength of the sen- 
sitizing bath. Paper containing a specific quantity of the chloride to 
each ounce of albumenizing solution can be obtained of most makers, 
and it is recommended that a paper containing about 10 grains of 
chloride of ammonium or sodium be used with a 60-grain bath in sum- 
ner, and a paper containing about 15 grains of chloride floated on a 
100-grain silver bath be used in winter. There is a bath composed of 
nitrate of silver and nitrate of soda recommended by some photographers, 
but as the results obtained appear to be very uncertain, and as the 
writer has not found it at all satisfactory, he does not recommend this 
bath. For those who like to try it, formule are given at the end of this _ 
chapter. 

Having procured the requisite paper, and made the bath in accord- 
ance with the instructions above given, the next step is to sensitize the 
paper by floating it on the silver solution. A proper porcelain bath 
must be used for this purpose and kept exclusively for it. These baths 


are made f- various sizes, and the photographer will of course select one 
4 K , 
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according to his requirements. Having cut the paper into suitable 
_ sized pieces, and filled the porcelain bath with the silver solution, one 
end of the paper is placed (albumenized side downwards, of course,) on 
the solution, and the rest of the paper is gradually lowered from the end 
first placed on the bath until the whole surface is in contact with the 
solution. This must be done carefully, the object being to avoid bubbles, 
the existence of which will cause small insensitive spots on the paper, 
rendering it valueless for printing purposes. The paper must remain on 
the bath solution from three to five minutes. Three minutes will be 
found sufficient in summer, and five will be found the best in winter; a 
low temperature causing the chemical affinity to be less active than a 
warm one. After the paper has been floated a sufficient time it is 
raised from the bath by a pair of horn or bone forceps (common tweezers 
tipped with sealing wax will do), or a japanned pin may be used to raise 
it by the corner; itis allowed to drain a little and then hung up to dry 
by means of an American clip or clothes-peg, a small piece of blotting 
paper being placed at the lowest corner to absorb the superfluous silver 
solution. We may here observe that an instrument termed an “ argen- 
tometer,” or “silver meter,’ must be used to ascertain the strength of 
the bath when made, and from time to time during use, as its strength 
rapidly diminishes. It will be found advisable to make the bath slightly 
acid in the warm weather by adding about one drop of nitric acid to 
each ounce of solution, as the whites are better preserved thereby, and 
the paper less liable to spontaneous colouration in the dark. Acetic 
acid is recommended by some writers, but the preference is given to 
nitric acid, as the formation of acetate of silver is thereby avoided. The 
paper being quite dry and the negative properly varnished, a printing 
frame must be procured, and in the dark room the negative is placed in 
the frame, varnished side inwards, and the sensitized surface of the 
paper is placed on the varnished or collodion side of the negative; the 
frame is closed up, and the negative must be placed in the light for 
printing. For most negatives direct sunlight may be used in printing, 
unless the weather be very warm ; it is then to be avoided, if possible, on 
account of the liability of the glass to become fractured and of the 
varnish to melt, and the negative and paper becoming inseparably 
attached. In the case of vignette printing the use of diffused light is 
recommended, as also in the case of weak negatives. It is of considerable 
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importance that the paper and negative in the printing frame should be 
inclose and perfect contact; the sharpness of the print depending in a 
great measure upon this. The print should be a little overdone ; that 1s, 
there should be an appreciable bronzing of the shadows and colouring of 
the lights, as in the toning and fixing operations the print loses in depth. 
The progress of the printing may be watched by occasionally lifting up 
one half of the joined back of the printing frame. This should be done 
either in the dark room where there is plenty of yellow light, or in a 
place imperfectly lighted with white light. The high lights of the pic- 
ture are thereby preserved in their purity, which would not be the case 
if the examination were to be made in the full light of day. 

When the printing operation is completed the paper positive is removed 
from the frame and stored in the drawer set apart for its reception, there 
to remain until the day’s work is finished, It is then necessary to 
wash the prints in two or three changes of water to remove the free 
nitrate of silver previous to their immersion in the chloride of gold ton- 
ing bath, which should be prepared ready to receive them as they come 
out of the last washing water. The prints should be carefully placed in 
the toning bath, care being taken to prevent them overlapping and 
touching each other, as this would cause irregular toning. The toning, 
solution should be kept in motion by occasionally tilting the dish, and 
the alteration in the colour of the prints should be vigilantly watched. 
When the prints are a little darker or a little more blue in colour than 
you desire them to be when finished, take them out of the toning bath 
and again immerse them in water; give them a couple of changes of 
water to remove all trace of the chloride of gold, and they are then ready 
for fixing. The fixing bath of hyposulphite of soda should have a vessel 
specially set apart for its reception (a vessel that has once been used for 
hypo being quite unfit to contain sensitizing or toning solutions), and 
should not be used for too long a time ; say for two or three batches of 
prints. Some of the best printers make a fresh fixing bath for each 
day’s work. Where printing to any extent is carried on, it is recom- 
mended that this should be done. The prints should remain in the 
fixing bath about a quarter of an hour. A reduction of colour takes 
place in this bath, and the prints acquire a brownish hue, but they regain 
the colour before the fixing operation is completed, or in the subsequent 
drying. The prints should remain in the bath a sufficient time or they 
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will not regain their colour, and before proceeding to free them from 
hypo they should be examined to see that the fixing is complete. If, on 
examination, by looking through them, yellow patches are observed, the 
prints must again be immersed in hypo, as there is still unchanged 
chloride of silver to be dissolved out. If this be not done the prints 
will gradually discolour in the different parts where it exists, 

The next step is to free the prints from the hyposulphite of soda ; and 
this must be done thoroughly by copious washing in running water, or 
in frequent changes of water. They may be washed freely two or 
three times in different changes of water, and afterwards soaked 
in four changes of water, remaining one hour each in the first two, and 
two hours each in the last lots of water. The prints must not touch or 
overlap each other in the water. This washing, as carried on in the old 
style, entails a vast amount of trouble, and is frequently ineffective in 
securing the permanency of the prints; for the student will mark that 
unless every trace of hypo be removed from the print it will certainly 
fade sooner or later. To save trouble and to secure the perfect removal 
of the. fixing salt, several very ingenious self-acting washing machines 
have been invented. Of these the most effective is that invented by 
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Mr. C. Hanbury, junior, a member of the Photographic Society of 
London. In order that the reader may avail himself of the invention of 
this gentleman, we will give a description of the apparatus, with its most 
recent improvements, in his own words :— 

Fig. 1 represents the apparatus in perspective. 

A B is a gutta-percha trough to receive the pictures to be washed, It 
is divided into two compartments by the partition C. 

D is a wooden tray carrying the outta-percha trough, 

E is a metallic axis attached to tray D, and turning in gudgeons fixed 
on a stroug wooden frame F. From this it will be seen that the tray 
D, and the trough attached to it, will rock with the motion of a see-saw 
upon the centre H, 

H is a cog-wheel, into the notches of which one stop, attached to the 
tray D, works, and another attached to the stand F, thus causing the 
whole to advance a notch each time the trough makes a complete 
oscillation. 

Fig. 2 shows the apparatus in section. The letters indicate the same 
parts in each figure. 
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I I are conical valves opening into the compartments A and B.. 
When the trough is made to rock, as either end descends, the valveé 
in it is raised by striking at the point J within a pipe, which discharges 


from the two ends by a common orifice at G. 


Fig. 3. 


K is a moving counterpoise, formed by a 
number of bullets rolling in a metal cube, 
LL; or, as the bullets make an unpleasant 
rattling noise on each movement of the 
machine, it is better to half fill this tube with 
. water. 

—  M, moveable diaphragms or shelves, carried 
in a loose frame fitting into each trough, upon 

each of which a print is to be placed. 





Fig. 3 represents the diaphragms and the frame which carries them. 

From the above description, it will be evident that when the axis of 
the apparatus is placed under a tap; if the water is allowed to flow, it 
will fall into the compartment which is uppermost (fig. 1 A), where it 
will accumulate until its weight causes that end of the trough to descend. 
When this occurs, the valve (fig. 2 I) will be raised, allowing the water 
rapidly to escape from the lowest part of the vessel into the waste-pipe, 
and in a few moments each picture will be left lymg on the inclined 
surface of a diaphragm to drain. 

By the same movement tke upper part of the partition C will be car- 
ried to the other side of the stream of water ; and, consequently, it will 
now flow into the compartment B. At the same time the weight K, 
(either water or bullets) will roll by the force of gravity, and place itself 
under the compartment which is becoming empty, where it will supply 
weight, in place of the escaping water, until the compartment B has 
received the quantity for which the apparatus is adjusted, when it will 
in turn descend, its valve will be opened, the weight will place itself 
underneath it, and A will again be filling. 

By these movements, which will have once filled and emptied each 
compartment, the index will be moved on one division. 

Thus the apparatus, when charged with prints and placed under a 
stream of water, without any further attention, completely changes the 
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water at definite intervals, allowing it to escape from the lowest part of 
the vessel. It exposes the prints singly to the action of the water. It 
drains them in an inclined position between each change. It registers 
the number of changes, and consequently the quantity of water passed 
over the pictures, thus enabling the operator to employ a definite and 
uniform amount of washing ;. and it causes sufficient motion among the 
pictures to prevent the adhesion of bubbles to their surface. 

Experiment proves that, other things being the same, it washes in less 
than one-sixth the time of the ordinary tray, and with a proportionately 
smaller quantity of water. : | 

In its simplest form the apparatus may be made without either valves 
or weight, merely having a hole at each end, through which the water 
may escape. But it then becomes necessary considerably to increase the 
length of the trough, and the angle through which it moves, in order to 
admit of the accumulation of sufficient water ; and this is objectionable, 
because the long descent causes a violent agitation of the water, and also 
because the water whilst accumulating lies too exclusively in the angle 
at the base of the partition. 

These inconveniences are entirely overcome by the moving counter- 
poise, by means of which the angle of motion may be reduced, and the 
quantity of water accumulated between each’ change increased to any 
extent desired. The counterpoise may take various forms. I at first 
used a weight swinging under the apparatus, at the end of an arm 
around a centre near one end of the axis E; but probably the cheapest 
and most convenient will be found to be a sufficient quantity of water 
enclosed in a brass or tin tube, in which it can flow freely : as many 
of such tubes can be attached to the bottom of the trough as may be 
found necessary. | 

On the large scale it may probably be found advantageous to employ 
a swinging weight attached to a rod carried above the trough, parallel to 
the partition (C). The power of ths counterpoise can then be adjusted 
either by its absolute weight, or by the height above the axis (EH) at 
which it is placed, or by the length of the arm on which it swings, or, 
if sufficiently elevated and heavy, it need not swing at all. 

If very large numbers of pictures had to be washed, the apparatus 
might take the form of a series of double troughs placed side by side 


along a common axis, each pair being supplied with water by a jet from 
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a common supply-pipe, placed parallel to the axis, above them. Or it 
might be simply a double trough, prolonged in the line of the axis suf: 
ficiently to take any required number of frames carrying diaphragms 
(fig. 3), 

In the construction of the apparatus it will probably be found suf 
ficient if the trough moves through an are of 20°, which will give 18 
divisions on the index-wheel. 'The motion in the apparatus shown is 
30°, and is unnecessarily great. It may be found useful to have a float- 
board to prevent the water slopping over when the full end descends. 

In the apparatus made for me, Mr. Wood has ingeniously added a 
second index-wheel in front of the first, but having one tooth more, and 
an opening in its face, which shows, one at a time, a second series of 
figures on the first wheel, and thus it very prettily records the number 
of revolutions of the first wheel; but such a'provision is scarcely required. 

I have tried numerous plans for keeping the pictures apart. My first 
attempt was to use straw mats of the kind employed for covering cream 
cheese. Then, with much trouble, I got some thin sheet gutta percha 
corrugated so as to present a surface like the straws. Experiments soon 
proved that the plain gutta percha without channels answered the same 
purpose and retained less water, and was less liable to injure the 
pictures ; but it has the great disadvantage of adhering very closely to 
the paper after draining, forming a mass which floats bodily, and only 
loosens again very slowly. Thus I was led to adopt diaphragms having 
an independent support. On the small scale, glass can be used. Jt may 
slide in metal grooves, such as are used for plate-boxes. On the large 
scale, probably tin plates may be used. The space between the dia- 
phragms need not exceed the thickness of patent plate glass. As they 
occupy an inclined position, when the water enters it drives the air 
before it; the stronger solution gravitates to the lowest part of the 
trough ; and as no wave-motion can occur in such a cell, when the water 
is discharged it ebbs out, leaving the paper smoothly laid on the incline 
to drain. The support of the diaphragms directs the water, flowing from 
between them, towards their ends, and thus prevents any tendency to 
float the prints down their inclined surfaces. Owing to the prints rising 
in water they have a slight tendency to cling to the under surface of the 
diaphragms. But when perforated diaphragms are used the papers rise 
and fall with the water, and float about in the little space between the 
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snelves with the utmost freedom, leaving apparently nothing to be desired. 
Unfortunately zine cannot be used, but ebonite in thin sheets, with 
perforations about + of an inch diameter, appears admirably to answer 
the purpose. 

If we now imagine Mr. Ponting’s experiment with the ink to be re- 
peated with the arrangement here recommended, we shall see at once 
that the first change would empty out the ink, the second would rinse 
the trough, and the third would show no trace of it; and thus a few 
pints of water and a few minutes in time would effect what he found to 
require in a stationary tray 80 gallons of water and 34 hours. 

But it is worth while to consider a little more closely how the re- 
moval of soluble salts from the surface and substance of paper is really 
effected. 

If we could cause streams of water to permeate every pore, and to 
carry with them by mechanical force all the matter which could be either 
dissolved or suspended, then the process of washing would be definite, 
absolute, and perfect, and the duration of the operation would only 
depend on the rapidity of the streams. But we possess no such power. 
Tn the first place, a stream of water but very slowly removes water 
which is already adhering to a solid. Every chemist knows how sur- 
prisingly insufficient even the repeated rinsing of a test-tube often proves. 
In the circulation of the blood through the capillaries, and in the flow of 
any fluid through a small tube, the liquid immediately in contact with 
the pipe appears to be stationary, and is known to physiologists and 
physicists as the stid? layer. ‘The phenomenon is no doubt due to the 
fact that particles of water are more powerfully attracted by those of 
most solid bodies than by each other, as is shown by the concave surface 
assumed by water in all ordinary vessels. 

These considerations show how easily the particles of water in actual 
contact with a picture may allow others to flow over them without 
becoming themselves detached. By draining, however, a large portion of 
this adhering water is removed ; and hence every experiment shows a 

much larger proportion of hyposulphite in the last draimings than in the 
bulk of the water discharged at each change. But for the removal of the . 
hyposulphites from the tissue of a picture we are wholly dependent upon 
the property which soluble salts possess of diffusing themselves through 
the solvent which surrounds them; and thus it is that the process of. 
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washing becomes indefinite, comparative, and, in theory, only approxi: 
mately perfect. All we can do is to secure the cunditions most favourable 
for diffusion. 

What these conditions are is thus stated by Professor Graham, whose 
beautiful researches almost created this important branch of chemical 
physics. He says, “‘ The general law of diffusion appears to be this :— 
The velocity with which a soluble salt diffuses from a stronger into & 
weaker solution is proportioned to the difference of concentration between 
two contiguous strata” (Graham’s Elem. of Chem. ii. 608). The arrange- 
ments just described appear to secure these conditions with the least 
possible labour ; but I am anxious that it should be clearly understood 
that time must ever remain an important element in any process depend- 
ing on diffusion. 

Each change of water subdivides the quantity of the salts in solution, 
and at first greatly weakens the solution left in the paper; but for that 

very reason, in accordance with the law just stated, diffusion goes on 
more and more slowly, the difference between the solution in the paper 
and the contiguous stratum of pure water becoming less and less. Hence 
the great practical importance of using a moderately small stream of 
water, and of continuing the process fora considerable time after all 
appreciable traces of the salts have disappeared. 

~The principle of applying water in the most efficient manner to some 
primary purpose by making use incidentally of its own mechanical power 
on some plan analogous to the one I have adopted, may probably admit 


of application in other processes. But if, by lessening the labour of the 


couscientious and the temptation of the unscrupulous, the suggestions 
here made should promote the better washing of photographs, and 
thereby the reputation of the art, my hopes and intentions will be fully 
realized. 

When it is found that all the hyposulphite of soda has been removed 
from the prints, they are taken out of the water and hung up to dry. 
This hanging up is effected by some printers by pinning the prints by 
one of the corners to ledges running along a wall in the work-roomset apart 
for that purpose, by means of black japanned pins ; others use American 
clothes’ pegs (especially useful where large sheets of paper are used), 
others have japanned hooks fixed to the wall. The pinning up answers 
very well, and is the simplest mode of proceeding. When the prints are 
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early dry they must be taken down and trimmed ready for mounting. 
It is recommended that the prints should not be quite dry, but just 
damp, when about to be mounted, as they do not curl up so much, and 
are more manageable in the pasting operation, &c. The prints are cut 
down with a very sharp knife to the desired shape, by being placed 
under a piece of glass supplied for the purpose, called a guide. These 
guides or shapes are of. various sizes, and are square, oval, dome or 
cushion shaped. When the print is properly trimmed, it may be mounted 
on a suitable card by means of starch paste or india-rubber paste; the 
former being recommended. In mounting card pictures the following 
contrivance will be found extremely serviceable— securing neatness and 
cleanliness in the picture, and comfort to the operator :—Get a deal 
frame constructed 44 inches long, and 34 inches wide, having an opening 
in the front just capable of receiving a trimmed card picture, and an 
opening at the back just capable of receiving an ordinary mount for same. 
In fact, get a picture-frame made capable of receiving a carte de visite 
portrait, the opening in front of which will only show the paper prmt— 
not any of the card mount—-and the opening in back of which will be 
precisely the length and breadth of the card mount. Have a backboard 
made precisely the size of the card mount, and face it with cotton velvet. 
Place the card on which you intend ‘to mount a picture on this back- 
board, cover it with the frame, paste the exposed card surface, drop your 
trimmed print on to same, remove the frame, dab the print down with 
a clean cloth, and the mounting is completed. The fingers need not be 
soiled : there will be no difficulty in getting the print in the right po- 
sition, and there will consequently be a saving of time and trouble in 
securing neatness by the use of this machine, as compared with the old 
plan of mounting without any such adjunct. If the student cannot 
construct the frame himself, a carpenter will make it for a shilling or 
eighteenpence. This plan of mounting was communicated to the Photo- 
graphic Tumes by Mr. Hockley, a photographer residing at Hammersmith. 
When the mounted print has become quite dry, it should be finished off 
by passing it through a rolling machine, which will impart a glaze to its 
surface, having an effect similar to that imparted by varnish to a paint- 
ing. It gives the print a sharp, clean appearance, brings out the detail, 
and renders it generally more vigorous in character than it appeared in 
its rough state. These machines may be had of various sizes, from a 
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card picture to a whole sheet of paper, with burnish steel, or silver plates, 
or polished glass beds. 


SENSITISING BaTus FoR ALBUMENIZED PAPER. 
formula No. 1. 
Nitrate of silver ses se 1 ounce. 
Distilled water : a, 7 ounces. 

‘Add one drop of nitric acid to 28 ounce of this bath solution. The 
amount of silver contained in the sclution is about 62} grains to the 
ounce. 

Formula No, 2. 
Nitrate of silver se ie 1 ounce. 
Distilled water Asi ae 44 ounces. 

Formula No. 2 is intended for heavily salted paper, and for the cold 
and comparatively dark days. It contains about 100 grains silver to 
each ounce of solution. 

Formula No. 3. 


Nitrate of silver eh iis 40 grains. 

Nitrate of soda Re: ies 40 grains. 

Distilled water er nee 1 ounce. 
Formula No. 4. 

Nitrate of silver bs ase 20 grains, 

Nitrate of soda vil és 80 grains. 

Distilled water ies vee 1 ounce. 


Tonive Barus ror Positrves oN ALBUMENIZED Paper. 
formula No. 1. 
Chloride of gold (pure) ... me 1 grain. 
Distilled water 8 ounces. 
Carbonate of soda to ndiitfilize acidity of the gold salt. 


Formula No. 2. 


Double chloride of gold and sodium 2 grains. 

Distilled water bis ee 6 ounces. 

Carbonate of soda sb or 3 grains. 
Formula No, 3. 

Chloride of gold és ve 2 grains. 

Distilled water fe i 8 ounces. 


Phosphate of soda __,, .» 100 grains. 
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Formula No. 4. 
Chloride of gold sue ae 3 grains. 
Acetate of soda... 33 ... 14 drachm. 
Distilled water ... eye 8 ounces: 





Neutralize with chalk. 


Toning baths prepared according to formula Nos. 1, 2 and 3, can only 
be used once, A toning bath prepared according to formula No. 4 may 
be used over and over again until exhausted. Litmus paper is used to 
ee baths for acid inthe same manner as with the silver bath. Itis 
advisable to use the baths slightly warm, and when bath No. 4 is used 
it is advisable after the toning is finished, and before the bath is put away, 
mtender it slightly acid by the addition of a little diluted hydrochloric 
acid, neutralizing it with chalk previous to again toning prints in it. 
The strength of the bath is preserved a longer time by this means, and 
oe bath may be kept in use for an indefinite length of time by the ad- 
dition of neutral chloride of gold, to replace that quantity absorbed by 
the prints that have been toned in it. 


Fixing SOLUTIONS, 


Hyposulphite of soda... wd 2 ounces. 
Water re wi its 12 ounces. 


Keep a piece of chalk in the hypo-solution to neutralize acidity, 
The sulphocyanide of ammonium has been recommended as a fixing 
agent, but as yet it has not been generally adopted. 
1 drachm. 
12 ounces. 


Sulphocyanide ot ammonium 
Water 





Pructing on Enamel Qaper. 


ENAMEL paper is a paper coated with a composition of albumen, &e., 


giving it a very smooth glossy surface resembling glass. Prints obtained 
dsharp. The mode of printing 


on this paper are exceedingly yigorous an 
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on this paper is similar to that pursued with ordinary aloumenized paper, 


The sensitizing bath is composed as follows :— 


Nitrate of silver .., eed sii ... 80 grains. 
Distilled water ... 1 ounce. 
Citric acid We oad sate 1 grain. 


Print till the shadows are bronzed : then wash, tone and fix as with 
albumenized paper. The prints must be trimmed for mounting before 
the paper is quite dry, otherwise the enamel is likely to crack, They 
are mounted and rolled as before described. There is more trouble in 
securing good results with this paper than with ordinary albumenized 
paper, but with care extremely fine proofs may be obtained on it. 


_——_o_—_-—- 


On Printing by Pebelopment. 


Printine by development is analogous to the operation of producing a 
collodion picture by the agency of a reducer ; and the same materials in 
general are employed in the two branches of the art. It is extremely 
useful in the production of solar camera pictures, and is also adopted 
instead of the ordinary method when the light is dull and feeble. 

The first operation to be described is salting the paper, which may be 
either Rive or Saxe. There are several formulas for salting ; some 
operators preferring one and some another. There is the formula for 
salting with a chloride, with a chloride and bromide, with an iodide, and 
with the nitrate of uranium. We will give them in the above order, 
with all the details of the printing, &c., appertaining to the processes to 
which they belong. 





Formula for salting with a chloride— 
Ohloride of sodium .., .-» 100 grains 
Hydrochloric acid =... ded 6 drops 
Distilled water née »». 12 os, 


Immerse the paper in this mixture for two or three minutes, and then 
tale it out and dry. 


ON PRINTING BY DEVELOPMEN?. A? 


The sensitising solution for this paper is 


Nitrate of silver Ay Nd 1 oz. 
Citric acid ... ri 128 Berane 
Distilled water Sie _.. 8 ounces 





The paper it is desired to sensitise must be floated on this solution for 
about three minutes, and then dried by suspending by the corner by 
means of a varnished pin, or by suspending cn a cord by what are terme? 
“ American clips.” All the fluid that accumulates on the lower side or 
on the corners must be removed by means of blotting paper. When the 
paper thus sensitised is moderately dry it may be exposed under the 
negative, or, if you are enlarging, on the screen of the solar camera until 
a faint image appears. With a negative in direct sunlight the exposure 
will be about three or four seconds ; in diffused light about a minute or 
more must be given, As soon as the print is sufficiently distinct, it is 
withdrawn and laid upon a piece of glass somewhat smaller than the 
paper, picture side upwards ; two opposite edges of the paper are folded 
beneath the glass, and in this position the paper and glass together are 
placed on the left side of a capacious developing dish. 

The developer is composed of— 


Pyrogallie acid... ve ... 12 grains 
Citric acid... ad «> 6 grains 
Water ... oF its ..» 6 ounces 


Of this solution take sufficient to cover the paper. Inclining the dish 
downwards to the right side, pour in the solution : then raising the right 
side, cause the fluid to flow evenly over the whole surface of the print. 
It is of the greatest importance there should be no stoppage in the flow 
of the developer, otherwise lines and markings will occur, as in a collodion 
plate. 

The development commences and proceeds as rapidly as on a collodion 
plate, and requires an equal amount of vigilance and care. As soon as 
the print appears sufficiently vigorous, the development must be stopped 
by pouring off the solution and washing at the tap. The washing must 
be performed effectually and carefully, and the prints are then ready for 
fixing. 

The fixing solution is composed of— 

Hyposulphite of soda ... 1 ounce 
Water ait hy .,. 16 ounces 
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The prints must be immersed in this solution until the whites are 
perfectly clear ; and the time required for this will vary from ten minutes 
to half an hour. They are then taken out and submitted to the regular 
process of washing, in order to remove every trace of the hyposulphite 
of soda, and secure the permanency of the prints. 

The picture may be toned with the ordinary alkaline gold bath. If 
the toning proceeds too rapidly, the bath must be reduced in strength by 
the addition of water. 

The formula for salting the paper with a chloride and bromide is a 


follows :— 


White of ege si nee ii .» 10 ounces, 
Distilled water ... ae o: POD, 
Chloride of sodium iu me sap <- A drachm, 
Bromide of potassium .., sib ae: Rea 


Dissolve the salt in the water and add the solution to the white of egg 
oralbumen. This mixture has to be beaten up into a froth, and allowed 
to subside several hours in a cool place. The clear supernatant liquid is 
decanted carefully, and filtered from the deposit into the appropriate dish 
for salting operations. 

The papers are floated in the ordinary way upon the surface of this 
bath for about three minutes, and then hung up to dry on cords by means 
of American clips, or pinned up by the corner. When the drving is com- 
pleted, the papers are put into a long tin box, which is inserted in a deep 
kettle of boiling water, care being taken that none of the water gets 
access to the paper, but that the paper is submitted, through its whole 
length, to the heat of steam. The operation would be still more effectual 
if hot steam could be brought into contact with the albumenized surface : 
the thing intended being the coagulation of the albumen, The omission 
of this part of the operation must not deter the student or operator from 
trying the process ; the results will not materially be changed, because 
the coagulation can be effected in the sensitizing bath, 


Formula for Sensitizing Bath. 
Nitrate of silver ... 4p sire ... 1 ounce. 
Distilled water .., ide sdk ... 12 ounces. 
Citric acid ea aM side ... 3 drachms, 


Alcohol .., see “ve hee ..» 1 ounee, 
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The paper must be floated on this bath from two to three minutes, and 
then allowed to dry as usual. An exposure of from eight to ten seconds in 
full sunlight will be sufficient; but in a weak light as many minutes may 
be required, The picture must be visible in all its details, or nearly so, 
before it can be said that the exposure has been long enough; 

The developer is composed of— 


Gallic acid ave ae iy ..- 10 grains, 
Distilled water .., sat Oia «ss 4 ounces. 


The operation of development is best performed in a glass or gutta- 
percha dish ; the print is first moistened and then placed on the bottom 
of the vessel, to which it adheres. The developing fluid is poured into 
the inclined right-hand side of the dish, and is flowed over the print 
almost instantaneously by quickly moving the dish into a horizontal 
position ; if any part remains uncovered, a slight quick motion will easily 
bring the fluid over the part, or a bent glass rod may be used to spread 
the fluid over the part in question. The development proceeds with 
great rapidity ; and when the exposure has been about right, the deyelop- 
ment of the image will be complete in two or three minutes. In very 
cold weather it is better either to use a stronger bath or to warm the 
_ bath previous to use, by floating the vessel containing it in hot water, 
We may here remark that gallic acid in solution is very apt to become 
mouldy by keeping, and consequently, a small piece of camphor or a 
drop of oil of cloves is mixed with the bath to prevent this kind of 
decomposition. An under-exposed picture developes very slowly, and a 
jong continuance of the action of the acid renders it uniformly dark- 
coloured, without any eradation of tone. On the contrary, an over- 
exposed picture is developed with great rapidity, and hag to be removed 
from the bath quickly to prevent it assuming a dark colour over the . 
whites. If printed deep enough in the shadows, in such a case the 
lights would in the meantime become completely spoiled. The best 
prints are those in which all the details are thoroughly and rather slowly 
brought out in the printing. "When the development is completed the 
prints are carefully washed, and fixed in the following solution :— 


Hyposulphite of soda ... nis «. 1 ounce, 
Water® .,, ase ove rere ... 20 ounces. 


The prints should remain in this solution about a quarter of an hour 
: : 
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and must then be thoroughly washed in several changes of water. 
_ After this proceeding, if the tone is not satisfactory, the prints may be 
immersed in the following toning bath :— 


Chloride of gold... ay ih ss 1 grain. 
Distilled water... ae te .. 10 ounces. 
Alcohol ... ee eu Mh ... 2 drachms. 


Add sufficient carbonate of soda to neutralize the acidity of the gold 
salt, and do not use the bath until a couple of hours after mixing. The 
temperature of the bath should be about 60 deg. or 70 deg. 

We will next give the particulars of a process in which the paper is 
prepared with an iodide. The formula for the salting solution is as 


follows :— 


Sinton No 1 , Nitrate of silver ... ... 80 grains. 


Distilled water _... ... 4 ounces. 
Todide of potassium ies, & OUGe. 
Rolpion Nout, | ‘Distilled water... ... 4 ounces. 


These solutions, when made, are to be mixed together. "When this is 
done a yellow precipitate will be thrown down, which is iodide of silver. 
A concentrated solution of iodide of potassium is then added until the 
precipitate is dissolved, but not after that object is attained. The bath 
is then ready for the paper, which may be floated on it in the usual manner 
for about three minutes, or until it lays flat on the solution. After this 
it is allowed to soak in common water for an hour or so, care being taken 
that all the pieces of paper receive an equal amount of washing. The 
surface of the paper thus prepared assumes a very uniform but pale 
yellow colour. The papers are again dried, when they are ready for the 


sensitizing bath, which is made as follows :— 


Nitrate of silver... eS ih ..« 25 grains. 
Acetic acid GF ap ene ... 1-drachm. 
Distilled water ... tite i ... 25 ounces. 


The papers .are floated on this bath for two or three minutes, then 
taken out and hung up to dry. It is almost needless to remind the 
student that these operations must be performed in a place into which 
only yellow light is admitted. Whilst the surface is still somewhat 
moist, the paper so prepared is exposed beneath a negative or on the 
seréén of the solar camera for a few seconds when the light ‘is good, 
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and for halfa minute or longer when the light is dull. No visible image 
is produced by this exposure ; but the print is developed by pouring 
upon tt in the manner glready indicated a saturated solution of gallic 
acid containing about a third of its quantity of the aceto-nitrate of silver 
solution above mentioned. If the development proceeds very slowly, 
the exposure has been too short ; if, on the contrary, the development 
proceeds with extreme rapidity, the exposure has been too prolonged. 
As soon as the picture is brought out. in all its details it is immersed in 
water and thoroughly washed, the object being to remove every trace of 
gallic acid. The prints must after this be immersed in a solution of 2 
ounces of hyposulphite of soda to 10 ounces of water, to which 2 grains 
of chloride of gold have been added, in order to fix and tone them. 

The prints do not change much by immersion in this solution if the 
exposure has been sufficiently long; but if the prints have been under- 
exposed, the dark colour will become pale and red. If the shadows do 
not assume a dark colour in the developing solution, this defect may be 
attributed to the want of aceto-nitrate of silver in the gallic acid ; and as 
a tule the aceto-nitrate must be gradually added where the development 
or intensity relax. The gold ‘may be omitted from. the fixing solution 
and after fixing, the picture may be toned, as described in the process, 
with a bromide and chloride. | | 

The next process to be described is that in which the paper is salted 
with the nitrate of uranium. It is necessary in this process that the 
paper used should be kept in the dark room, or excluded from light, for 
several days previous to its employment. Jt is then floated without any 
other preparation on the following bath :— | 7 


Sensitizing Bath. 
Nitrate of uranium me Os ae aes 
Distilled water ... Ske ... 10 ounces. 


After being floated on this bath for three minutes, the paper is re- 
moved, allowed.to drain, and then hung up and dried. Paper prepared 
in this way will keep a long time if properly protected from, the light. 

The time of exposure required by this paper of course varies with the 
intensity of the light, from one to ten minutes being required in sun- 
light, and from’a quarter of an hour to an hour in feeble diffuse light. 
When the exposure has been well-timed, the image is faintly visible. 
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There are two developers for paper prepared with nitrate of 
uranium. :-— 


Developing Solution No. 1. 


Nitrate of silver Bocas: at ie 2 drachms. 
Acetic acid itd We ti 4 drops. 
Distilled water Fis a 4 4 ounces. 


The deveiopment of the prints immersed in this bath proceeds very 
rapidly. Immediately on immersion the picture appears, and all the de- 
tails are brought out with great velocity. As soon as the development 
has advanced far enough, the prints are plunged into water, and thus 
washed and fixed at the same time. 

The following developer is even more rapid than No. 1, and the rules 
which apply to the silver developer apply also to— 


Developer No. 2. 
Chloride of gold ne ce “i 10 grains, 
Hydrochloric acid wa sti ols 1 drop. 
Distilled water ae ie vee 12 ounces. 
There is also a method of printing with the salt of uranium, in which 
bichloride of mercury is the developing agent. In this method the 
paper is floated on a bath composed of— 


Nitrate of uranium .., ge cea 2 ounces, 
Distilled water i as -- 20 ounces, 

It must remain on this solution the usual time, be dried, and then 
exposed under the negative. After the proper exposure is given, it is 
developed with— 

Bichloride of mercury ... ase .- 9 grains. 
Distilled water iis ae ae 6 ounces. 

The prints must be passed through this solution, and then washed 
very carefully ; after which they are immersed in the following bath :— 
Nitrate of silver er yi be: 1 ounce. 

Distilled water ... i yi be 6 ounces. 

When the image has acquired the requisite strength the prints are 

taken out, thoroughly washed, and then hung up to dry. 


Een <a nl 
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Instantaneous Photographs. 





Ty commencing this chapter it is necessary to inform the inquiring 
student that no new or secret method is to be described, but that all 
those wonderful instantaneous productions which must have frequently 
delighted his eyes and fired his ambition are produced much in the same 
way as the most complete failures of the most unsuccessful meddlers. 
He will therefore see that if the same materials are used in each case it 
must follow that success in this, as in every other branch of photography, 
is dependent, not upon secret processes, but upon attention to all the 
little and apparently unimportant points of detail in every part of his 
operations. We would therefore advise the student eager to succeed in 
this most fascinating department of photography, to work well and long 
at the manipulatory details of the preceding chapteis, and on no account 
to venture out of doors until he can with constant success produce per- 
fect negatives at home. When this most desirable end has been attained, 
we would advise him to try pictures from some upper window commanding 
a range of not less than 100 yards; never mind the prospect,—let it be 
of chimney tops, for even these most uninspiring objects can be made 
extremely interesting to him as studies of light and shade when tried 
under the varying conditions of morning and evening light, and the 
monotony will be frequently broken by the eagerness to get into the 
picture some beautiful but rapidly changing cloud effect, In this kind 
of preliminary practice the pupil will acquire much to help him in his 
after and more important ventures, for he will soon ascertain the limits 
that confine his operations. The pupil should now provide himself with 
a tent or dark box. For pictures larger than 84 by 64 un- 
doubtedly a tent is more convenient than a dark box with sleeves, 
but for plates 84 by 64, and for smaller sizes, the dark box, to our 
thinking, possesses many advantages. To begin with : whilst the tent 
renders necessary other packages for chemicals, plates, &c., &c., the 
dark box can be so contrived to carry them all, In a properly con- 
structed dark box the water tank may be made to hold all the chemicals 
needful for a long day’s hard work, and when packed may be as 
conveniently carried as a gentleman’s portmanteau, whilst the camera, 
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if properly constructed for out-door work, can be strapped on the legs of 
the tripod, and carried on the shoulder. 

It is so important in amateur operations to be independent of help. 
The writer of this chapter has frequently carried all the apparatus need- 
ful for a hard. day’s work many. a long mile, and has felt none the worse 
for it the next day. 

Having determined upon the kind of manipulating box or tent desir- 
able, the pupil should now put it up in any open space that may be con- 
venient at home, and should work in it several times, until he gets quite 
used to it. Having doneall this to his entire satisfaction, the pupil may 
now set about-the preparation of the solutions specially needed for in-- 
stantaneous operations, and may begin with the bath, for which the best 
iriple-crystallized nitrate of silver should be procured. Let him take 
2 ounces of the silver above mentioned, and dissolve it in 5 ounces of 
distilled water : should there be the slightest indication of milkiness it 
is a proof that the water is not pure, and therefore not fit.for the pur- 
pose ; for it will give him much after-trouble to get the bath into proper 
working order. ta however, the solution remains perfectly clear, add a 
very small quantity, say 5 grains, of iodide of potassium ; a yellow pre- 
cipitate will be immediately formed, which is iodide of silver: if, how- 
ever, the solution be well stirred with a glass rod, the precipitate will be 
re-dissolved. Now proceed to add the remainder of the water, making 
94 ounces in all, when the milkiness will again return. After allowing 
it to stand a short time the milky precipitate should be carefully filtered 
out. Hf the silver and the water be perfectly pure, the bath should give 
with a good collodion of a pale straw colour a perfect picture at once, 
but should it not do so, but give a fogged picture, with streaks in the 
direction of the dip, it must be returned to a bottle, and a small 
quantity of carbonate of soda, say 5 grains, should now be added. After 
well shaking the bottle, put it in the sun for several hours. On examin- 
ing the contents after this operation, the solution will be found slightly 
discoloured, and on closer inspection small dark-coloured particles will be 
found floating about, indicating some organic impurity in the silver or 
water. The solution should now be carefully filtered, and poured out 
again into the bath, and a picture tried. The negative will be, doubtless, 
grey, and veiled on the surface, and the image faintly looming out 
through the fog. If, however, the fourth of a drop of nitric acid be 
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added, and well incorporated by the agency of the dipper, the bath will 
give, after a little rest, a perfect picture. | 
Remember here to be very careful in the addition of nitric acid to 
the bath : for though with a bath of the strength given above a large 
quantity may be added, and clean, bright negatives obtained, they, 
will be so thin that it would be almost. impossible to bring them up 
to the printing point. The best plan is, take a small stoppered bottle 
perfectly clean, and fill it with a solution made of distilled water 1 
drachm to 1 drop of nitric acid. If the bottle hold 16 drachms or 2 
ounces, 16 drops of nitric acid will make it of the right strength. Be 
careful to have the best nitric acid, which should be quite colourless, It 
is necessary to be very particular about all these trifles, for success en- 
tirely depends upon it. Having now got the bath perfectly in trim, pro- 
ceed to make the developing solution. For this purpose the double sul- 
phate of iron and ammonia will be found better than the ordinary proto- 
sulphate of iron; 10 drachms of this should be dissolved in a pint of 
distilled water, and an ounce of the best glacial acetic acid afterwards 
added. With the bath quite new, no alcohol will be needed to make it 
flow, and when, after working some time, the addition of alcohol be- 
comes necessary, be careful to add it sparingly, for too much produces 
the same evil as too little, viz., oiliness on pouring on the developer. 


To intensify the image, the pupil will need a solution made as 
follows :— 


Proto-sulphate of iron 


5 grains. 
Citric acid 10 grains. 
* Water... 1 ounce. 


Also, in a small dropping bottle, a stock of weak nitrate of silver solu- 
tion, which must contain no iodide, and therefore must not be old bath 
solution, but had better be made specially for the purpose, The strength 
is comparatively unimportant, but about 20 grains of silver to the ounce 
of water will be the right strength. 

The fixing solution had better be cyanide of potassium half an ounce 
to the pint of water. It is better always to have this solution rather 
weak. Hypo-sulphite of soda offers many advantages over cyanide as 
a fixing agent. It does not lower the density of the negative so rapidly 
as does the cyanide, and is besides quite harmless ; for the poisonous 
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fumes from cyanide, especially when immediately under the nose in thé 
close heated atmosphere of a dark tent, tell with serious effect upon the 
system after a long day’s work. The great objection, however, to hypo- 
sulphite of soda, is the immense amount of water necessary to remove it 
entirely from the film. This is a serious drawback to its use in instan- 
taneous photography, for water, especially near the sea-side, is frequently 
avery scarce requisite. This may appear strange, but itis true. One 
frequently finds 


‘* Water, water, everywhere,” 


but not a drop fit for photographic purposes. It is also sometimes ne- 
cessary to intensify the negative still further after fixing. Now, it is 
extremely difficult to intensify without producing stains when hypo-sul- 
phite of soda is used. As therefore, on the whole, we give the pre- 
ference to cyanide of potassium, it must be used with great care. If 
the picture is well washed after development it may be fixed in the 
open air, and thus much of the ill effects of cyanide will be removed. 

- The best kind of camera for out-door work is one that can be used 
for stereoscopic or pictures 7$ and 44 at will. If it be provided with a 
movable partition, and have also an extra front for a single or triple view 
lens, it will be found a most convenient instrument. When wanted for 
stereoscopic pictures, the centre partition should be inserted in the camera, 
and the front for two lenses be put on, but when pictures the full size of 
the plate are needed the partition must be removed, and the front for the 
single lens must take the place of the other. Glass plates of the same 
size may be used in each case, for it is much more convenient to ust large 
plates for stereoscopic pictures than to employ the old size, for with 
glasses 74 by 44, besides the ease with which clean pictures may be 
obtained, there is room to choose the best part of the picture, for it 
frequently happens that some little point of importance in the making 
of the picture can be introduced, which would have been lost hada 
smaller plate been employed. The best lenses for stereoscopic work 
_ will be a pair of single lenses of about 5 inches focus, or double 
combination portrait lenses 3} inches back focus. With the former 
greater uniformity of definition will be given, but they will be consider- 
ably slower. The portrait lenses will have given greater sharpness with a 
larger averture, but the centres will be much sharper than the sides of 
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the picture, This defect need not be very apparent, for with a little 
management it will scarcely be noticed. A little experience in focussing 
will teach the pupil to choose his subject, wherever possible, so that 
prominent objects come to the sides of the picture, and that it will 
never do to place the sharpest focus on an object in the centre of 
the picture if it happen to come near the foreground, unless it be some- 
thing of such importance that the rest of the picture may be made quite 
subordinate to it. For single pictures 74 by 43, a view lens for whole 
plates should be used, or the triple lens. The latter will give the 
greatest angle; and will also do better for groups taken out of doors. 
Having now described the equipment needful for a day’s venture, we 
will assume that all is packed wp—that the bottles are all well packed 
in the tank—that the plates are perfectly cleaned and dusted (for, 
remember, plates can never be properly cleaned out of doors in the 
sun)—that every article needed for the day has been called over and 
stowed away—that the stops for the lenses are in the pocket,—in fact, 
that no spiteful little article, such as a screw for instance, has 
been permitted to hide away, as it invariably will, if permitted the 
chance, for the whole family of them delight in upsetting the arrange- 
ments for an entire day,—having satisfied himself on all these important 
points, the pupil may now venture out. We shall have no occasion to 
tell him how to perform all the ordinary operations in photography, for 
he already knows them, but we will point out to him all those matters 
that claim his earnest attention. As the grandest cloud effects are to 
be met with when the weather is most uncertain and stormy, the pupil 
should always choose a sheltered spot for his tent or dark box, and place 
it out of the sun when possible. A damp sponge should always be car- 
ried to sponge the inside of the tent or dark box, and also the camera ; 
for remember, dust is the great enemy of the out-door photographer, and 
delights in marring his best productions. It will be best to pack the 
plates together in paper with nothing between them, for the box will be 
needed for the wet plates, and besides, it is better to keep the clean sur- 
face from the atmosphere, especially when working at the sea-side, for 
when the wind is high the air is loaded with sea salt, and great difficulty 
will be experienced, even with the greatest care, to keep it from the clean 
plates. Take care to be provided with a piece of yellow calico, for few 
of the yellow glass windows are really non-actinic, and remember, it is a 
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great test for any yellow glass to work with every thing in the most 
sensitive condition, and. with the plate within an inch of the window. 
There are more failures in out-door pictures from the insufiiciency of the 
yellow glass than from any other cause. 

In coating the plate, remember that the temperature is generally 
higher than in the dark room at home; therefore, though every thing 
should be done without haste, the plate must not, be allowed to get too 
dry. The moment the thick edge has set, the plate should be immersed 
in the bath with one steady movement. In putting the plate into the 
slide take care to have the thick edge at the top. Attention to this 
is important, for, without this. precaution, frequently the solution will 
run in streaks, which will show after development. 

Take care, in developing, to have sufficient solution in the glassmeasure, 
and to carry itall over the plate at one sweep. Nothing but practice can 
give the skill needful to produce perfectly clean pictures out of doors ; 
therefore words are here altogether useless. Any one working at home 
knows the difficulty experienced in getting a perfectly uniform back- 
ground to a portrait. In instantaneous pictures this difficulty is wonder- 
fully increased, for all the circumstances are against the operation, whilst 
the importance of perfect manipulation is increased, for in these pictures 
the sky is rendered, not. by a patch of white, but by delicate gradations. 
This point must, therefore, not be lost. sight of in intensifying. Be 
careful, therefore, to get out as much as possible, applying, when needful, 
the developer two or three times, and when nothing more can be brought 
out then well wash and apply the intensifying solution, with a small 
quantity of silver added, and remember, that as in instantaneous pictures 
hardness is the prevailing fault, care must be taken not to intensify too 
rapidly: do not, therefore, be lavish of silver, especially at the commence- 
ment of the second operation. After fixing, great care in washing is 
‘needed, for if the negative is imperfectly washed, and any check occur 
in drying, a mark is left which will spoil the picture. 

In making the exposure, no great difficulty will be experienced when 
working for ordinary cloud effects. A dexterous uncovering and covering 
of the lens with the focussing cloth will suffice. But in attempting to secure 
breakers on a squally day, great skill is necessary to make the exposure 
with the dark cloth; an instantaneous shutter is therefore very useful. 
There are many different kinds, some attached to the leus and some 





INSTANTANEOUS. PHOTOGRAPHS. 59, 


inside the camera, but the one used by the writer of this chapter is 
placed inside the camera, and the exposure is made by pressing a rod that 
comes through the top of the camera. This shutter has a great advantage _ 
over others, for it is governed by the operator, and can be made to travel 
slow or quick at will. | 
Having now, as far as the limits of this chapter will permit, described 
the means to be employed to ensure success in the manipulatory part, 
we cannot finally leave our pupil without a few concluding words of 
advice, Remember that the most perfect manipulation is utterly use- 
less, unless besides there is taste. How frequently an indifferent photo- 
graph, but possessing pictorial qualities, is admired by all who see it; 
whilst another, perhaps faultless as a photograph, is completely offensive 
to the eye of the man of taste, because it is utterly destitute of all those 
qualities which go to the making of a good picture. Hitherto, so much 
attention has been devoted to the chemical part of photography, that no 
time has been left for that artistic cultivation of the eye so imperative to 
the painter, and therefore equally necessary to the photographer who 
desires to rank as an artist also. The pupil will, therefore, du well to 
read all the works on art within his reach. He will soon be amply re- 
paid ; for reward will be in proportion to the exertion. His, vision 
will be wonderfully extended. Objects before so common as to be in- 
visible to the mind’s eye will stand out with a new distinctness. He 
will be surprised to find how few materials are needed to make a pic- 
¢;ure—that whilst others travel hundreds of miles to photograph some 
distant scene, and return with results worthless as pictures, he can, in a 
journey of a few miles, pick up charming bits which at once arrest. the 
attention of all who see them, and he will be amused at the eager in- 
guiries of the less observant, who will want to know where such spots 
are to be found: he will, in fact, find that the picture is truly m the eye 
of the artist, be he painter or photographer ; for without the. power to 
see the beautiful in combinations of light and shade, and outline, all 
his labours will be worthless. The pupil would do well, therefore, in pur- 
yasing every now and then some of the photographs of our best 
artists, — Wilson, Bedford, and others,—when he will find almost as strong 
an individuality in their productions as is to be found in the works of 
the best painters. He will also have a standard of excellence before 
him, which will inevitably act as a spur to urge him on from good to 
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better. Finally, let him remember that besides all the art-education 
necessary to produce really good works, nothing great will be done with- 
. out painful, plodding perseverance, and an inexhaustible stock of 
patience. Failure must ever act as the whetstone on which to sharpen 
up his flagging zeal, and if he work in the right spirit it will be worth 


more to him than his greatest successes. 


> , 


Wandscape Photography. 


Tus will necessarily be a short chapter, for nearly all written in the 
preceding one on Instantaneous Photography applies in the practice of 
ordinary out-door photography; the points of difference being principally 
in the kinds of lenses employed, the stop used m the lens, and the 
developing solutions, We would here say to the pupil that even in 
large pictures, where the exposure must necessarily be several seconds, 
it will always be better to get into the picture as much atmosphere as 
possible, and in order to do so work with the largest stop that can be 
used to give sharpness in the picture sufficient to satisfy the eye. It has 
been one of the greatest mistakes of past times to exalt sharpness over 
every other quality: thus we see in old productions the distance so 
immensely hard and sharp,—so much, indeed, like the canvas and cut-out 
wood productions of the theatre, that one could almost realise the pos- 
sibility of tumbling over on the other side. The great difficulty in out- 
door operations, when the exposure exceeds a second, is to secure a day 
sufficiently calm, and many vexing disappointments will come in con- 
sequence; for trees like children ignore the requirements of photography, 
and wili insist upon nodding their heads and throwing their arms about 
in a thoroughly irritating manner. We hope the time is not far distant 
when we shall be able to get landscapes on 12 by 10 plates, and even 
larger, with an exposure of less than a second, but to do this we 
fear our friends the opticians must. help us, by giving us lenses to admit 
more light, and yet give us the requisite amount of sharpness ; for 
whilst we admit the possibility of bringing out by lengthened develop- 
ment an image when the exposure has been much shorter then usual, 
yet the quality of the finished picture is rarely good. 
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We would advise the bath to be weaker than the one employed for 
instantaneous operations. Thirty grains of silver to the ounce of water 
will be quite strong enough. Follow out the method of preparation 
described in the preceding chapter. The developer also must be weaker, 
and the best results will be produced with a developing solution of— 


Ammonia-sulphate of iron vv) AO BRAIN, 
Acetic acid (glacial)... vat +. 15 drops. 


Waiter ve “ar Bae ease 1 ounce. 
Alcohol (when wanted) | 


This developer will be found to act much slower than the one recom- 
mended for instantaneous operations, and will therefore be easier to use 
when working large plates. Care must be taken not to hurry the de- 
velopment, for details will continue to come out for a lengthened period, 
and it is better to get out all you can if the exposure has been rightly 
timed, for there will be less to do in the after intensification of the 
negative. 

All the precautions for the avoidance of dust must be taken ; and as 
in a tent, where it is necessary to get inside when working for large pic- 
tures, it is more difficult to keep free from it, greater care even is 
needed. ; 

Be careful, in exposure, to give plenty of time, for, of two faults, over- 
exposure is much better than under-exposure ; for by quickly stopping 
the development in a case of over-exposure when the picture flashes out 
on the first application of the developer, and after well washing, by 
adding more than the usual quantity of silver to the intensifying solu- 
tion, the picture may be saved, and may be made quite a respectable 
one ; whereas no amount of deyelopment will prevent a picture which 
is really under-exposed from being heavy and sombre in the shadows. 

We have indicated all the points of difference in working for large as 
compared with small pictures ; and in order to ensure success, all the 
cautions and hints of the preceding chapter must be carefully attended to. 
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On Highting the Sitter. 
On this most important matter more ignorance has been exhibited 
than in any other department of photography. Hitherto it has been 
considered sufficient to build a studio with plenty of glass in it; and 
with a large proportion of photographers the first question was— 
not, how do you get harmonious pictures, or how do you manage best to 
get softness into your shadows, and awoid patchiness in your high lights— 
but “ what exposure do you give? I can get pictures in two seconds.” 
That they could get photographs was probable, but as to the pictures ? 
well, there is room'for grave doubt. The only difficulty with the class 
we refer to was how to keep the sun out of the lens. Its rays might 
stream on to the floor within the room, to be reflected into the eyes of 
the sitter without hindrance, so that it could be kept out of the lens. The 
rage for carte pictures has done much to purify photography, for with 
it has come a demand for untouched pictures, and hence the necessity 
for more perfect results. In what we may now call the old-fashioned 
days of photography, so much was left tothe artist who had ‘to adorn 
the picture with all the treasures of his pallet, that the photographer 
grew indifferent. It was a matter of no importance to him if the eyes 
came out fishy ‘and flat, ‘or like heavy caverns relieved by no light ; the 
magic of the artist’s pencil made up for all short-comings. The reform 
has not come a moment too soon, and with ‘the acquirement of more 
art knowledge by the men now ‘called operators, but in the good time 
to ‘come, to be known ‘as artists, photography will take the position 
among the fine arts which it will then have won; and all honour to 
such men'as Robinson and 'Rejlander, who, without thought of gain, go 
out of the profitable track to show what may be’accomplished; who, in 
fact, hold up the light to show the way to the timid followers. 
"All those rules ‘so imperatively insisted upon in teaching the embryo 
artist are equally important to the young photographer. A sculptor 
would be much puzzled to produce a great work in many photographie 
studios, where the light comes blazing in all round. Before he did any- 
thing he would shut out three quarters of the light, and modify the re- 
mainder. Now the sculptor’s light is not quite the light required by the 
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‘photographer, for in consequence of the transparency of the shadows 
in marble he can do with more top light ; but the same general principle 
‘of arranging is needed. In order to produce the best effect the light 
' wants bringing on to the sitter in a pure mass, and in one direction, for 
light coming in in all directions must necessarily produce flatness: 
therefore if the room be about 30 feet long, with an ordinary ridge roof 
with glass on both sides, the side and top nearest the sun may be 
darkened by means of opaque calico blinds. - The following diagram wili 
show the amount of light wanted on what we will call the light side; 
that is, the side from whence we get our light. 
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feet, or half, would be darkened altogether, also 5 feeti at the end, where 
the sitter is placed ; so that altogether not more than 10 feet, of side and 
top light would be needed to produce the best results. ‘These remarks 
are made to apply to places already in existence, for we would not advise 
the amateur to build sucha place but he will see the manner im which the 
light is required to fall on the sitter to produce roundness. Many advocate 
the letting in of a little light on the shadow side, but we are not of the 
number, for'as the shadow side is (generally the side placed to the sun, 
any light admitted, unless very much subdued, would be too strong. The 
above diagram will show that the greatest mass of light will fall-on the 
sitter at an angle of 45°, if the camera be placed in the middle of the 
room. No matter‘on ‘what plan the ‘studio be built, sunlight should ‘be 
excluded for all ordinary subjects ; indeed, unless specially wanted on: 
the sitter, ‘small patches of sunlight, no inatter where they fallin ‘the 
room, always, by their strong reflections, destroy the harmony of ‘the 
picture. 

The cheapest and best “kind of ‘glass house for the amateur is one 
described some “yéars ‘ago by Mr. Sutton, ‘and modified in various ways 
since. The main feature is the making of a light room sufficiently large 
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for the sitter, and then adding a long dark passage for the camera ; * by 
such a plan not nearly so much material is needed, and yet all the ad- 
vantages of a long range are secured. The simplest and easiest house to 
huild on this plan would be something like the following : 


Me 
a 
Ml i Pr 


ee lee , ae 
With such a house, with the light hile to the north, and the sitter 
looking to the east, particularly if it be built under the shadow of a 
house to protect it from the south, a very small arrangement of blinds 
would suffice, and the light would be uniform throughout the day. Only 
those who have had the trouble and difficulty of shutting out the sut 
know the comfort to be derived from a glass house well screened from 
the sun. In such a place failure is reduced to a minimum, for one of the 
greatest causes is removed, viz., the great variation of light, and consee 
quent difficulty to determine the right exposure. We have said enough 
to show the kind of light needed, and the importance of having the 
camera in the shade. ‘he ingenious amateur will be enabled to modify 
the design to suit his means, and those who do not desire a glass house 
can, with a canopy over the sitter and shade on one side, manage to get 
very good results if he carefully store up the cautions we have given. 
Should he have too much shadow on one side, by the judicious use of a 
white screen he can throw as much light as he may aesire into the 
shadow side. Indeed, if he bear in mind the necessity of having the 
light on the sitter at the angle we have mentioned, and keep the camera 
in the shade, and above all, avoid direct front light on the sitter, he will 


not fail to get good results. 














* See sketch of Glass Room at beginning of Manual. 
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Carbon Printing by Single Cranster, 








How often has it been found in connexion with photography, that a 
process, or an improvement, has been suggested, and details freely given 
by an intelligent and unselfish experimentalist, which have attracted 
but little notice at the time, but which, after the lapse of months, or 
even years, has been re-discovered by some brilliant individual, and 
heralded forth with a grand flourish of trumpets as something “ quite 
new.” ; 

We are led to the above remarks in consequence of the great and 
increasing interest which is being taken in the mode of printing 
in carbon by “single transfer,” which for simplicity, ease of manipu- 
lation, and beauty of result, cannot be surpassed; and although we 
hear of Mr. A.’s process, and Mr. B.’s process, and Mr. C.’s process, no 
one seems to give a word of thanks to Mr. W. H. Davies, of Edinburgh, 
whose paper, read before the photographic society of that city as far 
back as July, 1864, gave full details of a mode of proceeding exactly 
similar to that followed at the present moment, but which is usually 
considered to be quite novel. ‘Irue, some improvements have been 
made, one or more of which have been patented, and even the process 
so fully described by Mr. Davies, was itself the subject of a patent 
taken out as recently as 1868, but which fortunately for the patentee, 
only reached the stage of “provisional protection.” In all cases, how- 
ever, the principle has been identically the same, the only difference 
being in the substance employed as the medium of attachment to the 
surface upon which the pigmented paper is fixed for development. 

With these few introductory remarks, we proceed to give, in aS con- 
cise a form as possible (our space being limited) the mode of proceeding, 
assuring our readers that very short practice is requisite to ensure per- 
fect SUCCESS. 


1. THE PREPARATION OF THE PIGMENTED Paper.—We are indebted 
to the excellent pamphlet of Mr. Blair, of Perth, one of the oldest, if 
not the oldest, experimenters in carbon in this country, for the following 
mode of preparing this material :— Gelatine, mixed with about a fourth 
of its weight of sugar, and a little common salt, is dissolved in from 
four to eight parts of water, according to the consistency required, and 
the temperature of the atmosphere. To this is added sufficient Indian 
ink or other pigment, and when thoroughly dissolved and well mixed it 
should be filtered hot through fine linen cloth or flannel into a dish, or 
bottle with a moderately wide lipped mouth, from which it can be 
conveniently poured upon the paper to be coated, 
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A sheet of paper is taken and immersed for some time in water, then 
taken out and placed upon a slab of patent plate glass somewhat larger 
than the paper ; two or three folds of blottmg paper are then laid on 
the paper so as to absorb all the surface moisture, and cause it to lay 
perfectly flat and level on the glass. 

The pigmented gelatine is then poured over the surface of the paper, 
which, with the glass plate upon which it rests, should be slightly 
warmed so as to prevent the gelatine “setting” too rapidly, and when 
coated all over with an even and regular coat, laid aside in a perfectly 
level position until the gelatine has “set.” Other sheets may then be 
prepared in a similar way. When perfectly set the papers may be re- 
moved from the glass plates and hung up to dry. Some little experience 
will be requisite to ensure a perfectly level coat of gelatine, but as the 
pigmented paper may be obtained ready prepared, many amateurs will 
be glad to be relieved from the trouble of preparing it themselves. 


2. Tae SEnsiTiziING oF THE PapEeR.—This is done by floating upon, 
or immersion into, a solution of bichromate of potash, the strength of 
which may be from 3 to 5 per cent., and then hung up to dry in a dark, 
but well ventilated room, An immersion, or floating about for a minute 
is usually sufficient, even in moderately cool weather, but in the hot days 
of summer, we have found an almost momentary immersion suilice, or 
the gelatinous coating has had a tendency to dissolve off the paper. 

(A stronger solution may be employed, and in some cases would 
desirable, as the paper is more sensitive to light, but it is also apt to 
become spontaneously insoluble, and cannot be kept fit for use for many 
days after preparation. ) 

3. The “Printine” is done in the usual way, only from the pig- 
mented paper being evenly coloured throughout, the progress of the print 
cannot be watched on the surface as in silver printing. Experience 
therefore must be our guide, or we must employ a photometer or acti- 
nometer, to enable us to judge of the force of the light. 


4. Tue TRANSFER FOR DEVELOPMENT.— Whatever transfer paper is em- 
ployed, the manipulation will be the same. A piece is cut slightly larger 
than the piece of pigmented paper used (in the case of albumenized paper, 
it should be previously passed through moderately strong alcohol— 
ated will do—to cause insolubility of the albumen), and both are 
a dish of clean water an iach or so in depth. The two 
surfaces are then placed face to face upon one another under the water, 
and after the lapse of a few seconds (in winter half a minute may be 
cether so as to exclude air bubbles, which 


requisite) gently drawn out tog 
would cause holes in the finished print,—laid upon a slab of glass, and 


perfect contact ensured by passing with a steady movement, a firm but 
moderately yielding edge over the papers, thereby scraping, as it were, 
all excess of water and air before it. The compound paper should then 
be placed between sheets of blotting paper till ready for the next opera- 


tion, 


methyl] 
plunged into 
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By means of a small instrument of Indian rubber, a ‘‘ squeegee” as it 
is termed (being in principle precisely what sailors dry the deck of a ship 
with), a number of prints may be transferred and placed between sheets 
of blotting paper in an exceedingly short space of time. 


5. Tas Derveropment.—After the prints have been left as above 
described from ten minutes to half an hour, they are ready for develop- 
ment, and they may be judged to be ready when the yellow colour of 
the bichromate has penetrated through the transfer paper. 

They are first placed in a vessel of cold water to remove the principal 
part of the soluble bichromate, it being desirable to remove without heat 
asmuch of this reagent as possible, not only on account of its colour, 
but equally so on account of its action upon gelatine, and when the 
yellow tint has been nearly removed, the papers are then placed in 
water at a temperature of from 90° to 100° Fahr. After a few 
moments, the warm water freely permits the removal of the pigmented 
paper, which can then be easily separated from the transfer paper, when 
most of the gelatine and colour will be found adhering to the latter. 
The portion not rendered insoluble by light will then readily wash away, 
leaving the picture in all its details. To facilitate the removal of the 
colour, &., the picture may be laid upon a glass slab, and a stream of 
warm water allowed to flow over it, when the development will be rapid 
and perfect. 

When the whole of the details are out—and the development of a 
picture seldom occupies more than three or four minutes—the print 
should be rinsed in cold water, or allowed to remain a few minutes 
therein, to remove the last trace of chromate which would detract 
from the purity of the colour. It may then be hung up at once to dry, 
but to ensure the perfect hardening of the gelatine the writer finds it most 
desirable to immerse it for three or four minutes in a dilute solution of 
common alum, of about one, or one anda half per cent., and after a 
final rinse, it may then be dried, trimmed and mounted in the usual 
manner. 

Prints obtained in this manner from ordinary negatives are of course 
reversed ; but there are so many ways of obtaining reversed negatives— 
by taking the picture through the glass, by the use of a prism or mirror, 
or by transferring the film to gelatine or to collodion, that few photogra- 
phers will be unable to produce what is necessary in this respect, and 
the slight additional trouble will be amply compensated for by the 
knowledge of the undoubted permanence of the results. 
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~hotograpby with Dry Plates. 


Tz cumbersome apparatus necessary when using the wet process for field 
operations, as well as difficulties connected with the working of same away 
from home, has given rise to the use of dry plates as a means of freeing the 
photographer from a tiresome burden, as well as from a variety of mechanical 
operations the performance of which most amateurs are averse to; for, if the 
student so desire, he may obtain the dry plates prepared ready for exposure in 
the camera, and need not trouble himself with the coating, sensitizing, dc. It 
isnot our intention to lay before the student an account of ali the dry processes 
that have been invented, or to confuse him .by an elaborate treatise on the 
theory of the dry collodion processes, but to give him such information as will 
be of service in enabling him to carry out his operations as an out-door photo- 
grapher, with as little discomfort as possible, and a good chance of success. 
As the limits of our chapter are prescribed, we shall confine ourselves to 
treating of two processes which have, in the hands of many photographers, 
given results equal in rapidity to wet plates. To ensure his ease, the student 
has merely to master one of these, and the first given has our preference. As 
the developing and fixing may be done at home after the completion of the 
day’s work, the operator will only need a light tripod stand, a small portable 
camera, and a small bag for carrying the sensitized plates, carriers, &., 
necessary for taking a couple of dozen pictures. We will give, in the first 


place, Major Russell’s 





TANNIN PROCESS. 


. The plates for this process, previous to coating with collodion, may. be pre- 
pared in various ways in order to secure the film from wrinkling or washing 
off during development, &c. For small plates, roughing the surface of the 
plate with emery paper about an eighth of an inch from the edge all round 
will be sufficient ; for large plates, a solution of india rubber in kerosolene 
may be used, as recommended by Mr. Sutton and others, or the plate may be 
coated, in the first instance, with a solution of gelatine, as recommended by 
Major Russell. The plates should be cleaned with great care, for the least 
dirt will spoil a plate. . 

To prepare a solution of gelatine proceed as follows :— 


Formula. 
Gelatine .., cer Wei ..» 60 grains, 
Glacial acetic acid ent .. 12 minims. 
Distilled water ... he ... 20 ounces. 


Immerse the gelatine in the water, and let it remain for two or three hours 
in a warm room to soak and soften, after which add the acetic acid, and apply 
a gentle heat until the gelatine is dissolved. Add one ounce of alcohol to each 
ounce of solution, and filter two or three times through paper before using. 
The glass plate, which has of course been properly cleaned, is warmed and 
coated with gelatine solution in the same way as with collodion; this should 
be dried before a clear fire. Spontaneous drying in a warm room has been 
recommended by some photographers in preference to drying rapidly by arti- 
ficial heat, Plates so prepared may be stowed away and kept an indefinite 
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length of time in grooved boxes, or they may be at once coated with collodion. 
A good bromo-iodized collodion must be used for this purpose, and the film 
must be allowed to set a little longer than in the wet process. When the film 
is properly set, the plate is immersed in an ordinary negative bath, rendered 
slightly acid with acetic acid: about one drop of ordinary acetic acid to two 
ounces of neutral bath solution will do. ) 

When the colour of the collodion film indicates its complete sensitization, 
which will be produced in about four or five minutes under ordinary circum- 
stances, the plate is taken out and immersed in a dish of distilled water, 
moved about for ashort time, and then left, collodion film upward, until a 
second plate is prepared ready for washing. It is then taken out of the dish, 
washed thoroughly under the tap with common water, and finally flowed with 
distilled water. 

lt is next coated with the preservative solution of tannin (the strength of 
which may vary according to the nature of the collodion, &., from 10 to 30 
grains to the ounce,) which is prepared as follows :— 


Tannin ... bce oot 15 grains. 
Distilled water ... one 1 ounce. 


Dissolve, and filter through paper before use, and then add four or five minims 
of alcohol tothe ounce of water, but always after filtration. Of this solution 
pour first a small quantity upon the plate, so as to remove before it all super- 
fluous water ; pour it on and off two or three times, and afterwards cover the 
plate with fresh solution. Allow the plate to drain for a minute or two, then 
rear it upon end upon apiece of blotting paper, and afterwards dry spon- 
taneously or by artificial heat, remote from all light.. When perfectly dry the 
plates will keep in the dark for a long time. The student should bear in 
mind when preparing tannin plates that the greater the quantity of tannin 
used the greater will be the density of the shades. He should, therefore, 
endeavour to prepare his plates according to the character of the work he 
requires them for. When the contrasts of the landscape are very marked and 
the light brilliant, a less quantity of tannin may be used. When the plates 
are dry, the film, if in right condition, will be bright and highly polished in 
its appearance. 

Jt will be found advisable to use the plates as soon after preparation as pos- 
sible, as they lose in sensitiveness and deteriorate by long keeping. 

The time of exposure is about as long as with the wet process when the 
following development is used. 


Development. 


Pyrogallic acid <8 di « 144 grains. 
No. J 1 Atco re Se. sa 


Filter if there be any turbidity, but not otherwise. 


Nitrate of silver... oe .. 40 grains. 
No.2 < Citric acid .., oe a ... 40 grains. 
Distilled water fF tas .. 2 ounces. 


Filter if there be a white precipitate, otherwise not. With No. 1 and 2as 
stock bottles, proceed as follows :— 
Mix for present use 


Solution No. 1 eee eee ave eos eee 1 drachm., 
Distilled water ... su ea Yee ».. 6 ounces. 
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Of this dilute solution of No. 1, take out four drachms for a stereoscopic 
slide or plate of similar size, and add to it from 15 to 25 minims of No. 2. 
This mixture is made immediately before the plate is to be developed. 

Supposing the plate to have received the requisite amount of exposure, ata 
convenient time when you have arrived at home, proceed as follows :— 

- Immerse the dry plate for a few seconds in hot distilled water, then pour 
on the developer, prepared as above, and keep it in motion until the image ap- 

ears. If the picture is slow in making its appearance, although the sky 
develop quickly, the exposure given was too short, and the developer must be 
increased in strength, by adding 10 or 15 drops of No.1. On the contrary 
where the time has been too long, the development on all parts will be simul- 
tancous, and the proper equilibrium of action will have to be maintained by 
aiding a few drops of No. 2, otherwise the sky will not be sufficiently opaque. 

The developed plates are well washed, and fixed in a bath of hyposulphite 
of soda—cyanide of potassium is not recommended as it is apt to loosen the 
film. They must then be thoroughly washed, great care being used not to 
disturb the film. 

In order to secure pictures on tannin plates with a short exposure, same as 
with a good wet collodion plate, the following mode of development is recom- 
mended :— 

Make a saturated solution of bicarbonate of soda in cold water, and filter 
it. Make also an alcoholic solution of pyrogallic acid, 10 grains to the ounce 
of alcohol, and filter it also. Then develop the plate in the following man- 
ner: first,immerse it in warm water for a few seconds ; then mix in ameasure 
1 drachm of the soda solution and 1 ounce of water, and pour this all over 
the plate. The probability is that it will produce no visible effect, but that 
will depend upon the character of the plate, its mode of preparation, and the 
nature of the light during exposure. When the soda solution has remained a 
few seconds on the plate, return it to the measure, add to it a few drops of 
the alcoholic solution of pyrogallic acid, and pour the mixture agair over 
the film. The picture will now become visible, although not of much 
strength. Let the solution remain a minute or So upon the plate until it has 
developed all the details of the picture; then washit off, and intensify in the 
following manner: first, pour over the film the usual pyrogallic acid de- 
veloper, containing acetic acid but no silver. This does not act as an in- 
tensifier, but it neutralises the alkalinity of the film, and prevents fog in the 
next operation. Now pour this back into the measure, add to it a few drops 
of a 20-grain solution of nitrate of silver, and pour it again over the film. 
This solution must be poured on and off the plate in the usual way until the 
negative has acquired sufficient strength. When this point is attained, pour 
off the intensifying solution, well wash, and fix with hyposulphite of soda. 
After washing off the soda, dry and varnish in the usual way. 


Dr. Hint Norris’s GELATINE PROCESS. 


In this process, gelatine is used as a preservative. Coat the plates with a 
non-contractile bromo-iodized collodion, and after the film has been sensitized 
in the ordinary nitrate of silver bath prepared for negatives, and allowed to 
drain, pour upon it a solution of honey, containing one ounce of honey to 
two ounces of distilled water. This solution must be warmed and filtered 
through filtering paper previous to its application. It may be preserved in vials 
completely filled, for a considerable time. After the plate has been thoroughly 
covered with the syrup, it is carefully washed beneath the tap, until the 
washings no longer taste of honey or silver. The plate is next flowed with 


the following solution ; 
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PRESERVATIVE SOLUTION, 





Gelatine basi nee a us ng eos 1 drachm. 
Distilled water iS ia ik ea .-. 20 ounces. 
Alcohol... Agr His Ws yee Bey ..» 4 drachms. 


Soak the gelatine in water until it has swelled, then apply heat to dissolve 
it. After it has become cool, mix with the solution the white of an egg very 
intimately, then boil the mixture so as to coagulate the albumen. Let it 
stand for a few moments, and then filter whilst still hot through a flannel 
bag before a fire. The first portion of the liquid passing through this filter 
will not be clear, and must be returned to the funnel and again filtered. The 
alcohol is next added to the clear solution, in order to communicate to it 
keeping properties. The solution must be made warm before being applied 
to the plate, in order to render it perfectly liquid. This can be done by im- 
mersing the vessel containing it in hot water. The plate about to be coated 
should also be warmed. The gelatinous solution is poured on the plate in the 
Saine way as collodion; the solution is allowed to remain on the plate for a 
moment ; fresh solution is then poured upon the plate and off again until the 
film is quite uniform. Drain the plate, and dry in a warm place or by 
artificial heat. 

After exposure, the plates are immersed in warm distilled water until the 
film has beco me thoroughly moistened, they are then taken out and covered 
with the followimy developer :— 


Pyrogallic acid ... Ras 5h vs skp -» o grains, 
Citric acid se eo eo ee? see coe 1 grain, 
Distilled water ... ae aes a vat ... 2 ounces. 


Add to each ounce of the above solution half a drachm of a solution of nitrate 
of silver, containing 15 grains to the ounce of water. Wash thoroughly when 
the image is fully brought out, and fix in hyposulphite of soda. Wash, 
dry, and varnish the negatives thus obtained. 
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On Enlarging. 


By Mr. W. H. Warner, oF Ross, HEREFORD. 





In treating of this subject, before entering into any manipulative details, 
it will be but right to give some account of the early experiments made 
in this process. Solomon tells us that “there is nothing new under the 
sun,” and, certainly enlarging, whether by the solar camera or by way of 
transparency, is not a “new thing.” The magic lantern of our school- 
boy days furnishes an explanation of the former in a rough way, while 
the well-known fact of the nearer you approach to an object the larger it 
becomes, and vice versd, will be an illustration of the latter. 

That the latter was first to appear on the photographic stage there can 
be little doubt, and many years ago it was practised in an imperfect way 
and finally abandoned: Still the idea remained, and nothing was thought 
of it, comparatively speaking, until the year 1862, when Mr, Vernon 
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Heath, Mr. Fry, and myself simultaneously brought our efforts before the 
public. That it was at once appreciated an important advance in the 
art had been made, is shown by the great interest that was taken in it by 
the profession and amateurs generally. Other gentlemen then took it up, 
and it has now reached a perfection rendering it difficult in many cases 
to distinguish between the picture taken direct and the one enlarged. 

The process intended to be specially described in this paper is that of 
making enlarged negatives. 

It isa fact too often forgotten, that when negatives are sent for en- 
largement, the more the particles of matter forming the image are expanded 

or drawn out, the coarser and rougher they become, and unless the nega- 

tive so sent be extremely perfect, the results obtained will be anything 
but satisfactory. It is far better to have a picture a moderate size good 
than to have a very large one bad, requiring an amount of touching to 
render it anything like passable. Constantly negatives are sent to me of 
such a character as to rack one’s ingenuity how to produce decent results, 
and sometimes I am led to imagine that the parties sending these nega- 
tives do so under the delusion that in making the new negative all their 
faults can be done away with, and are surprised, and often angry, when 
they find to the contrary. The negative best fitted for this kind of 
enlargement is one developed with iron of a drab colour, by reflected 
light, and presenting by transmitted light a picture perfect in gradation 
of tone, aud which in ordinary printing gives the most satisfactory results: 
it must not be too thin, neither must it be too dense. A negative giving 
a black and white positive, no matter how much detail it may possess, is 
not fitted for enlargement, because all its faults will appear worse when 
exaggerated, and the larger it is made the worse it becomes. ‘The samie 
remarks will apply to a hard negative, also to an under-exposed one, 
although the same may be somewhat remedied in the development of the 
new negative. 

The size of the image on the plate is a matter of importance. Thus, 
to produce a life-sized bust, the head ought not to be less than 1} inches 
in length, and full of detail. The size of the glass may be half-plate, 
third size or quarter-plate. A three-quarter length is best made from a 
third size plate (5 x 4), while a full length is better from a quarter-plate. 
As arule, I do not advise negatives to be made larger than 20 x 16 or 
15 x 12, as up to those sizes perfectly clean negatives may be worked, full 
of half-tone, without resorting to developing stands, &c., which, in my 
opinion, are at all times incumbrances best avoided. 

Tt is necessary, where the process is followed commercially, to have a 
room specially set apart for this work. Some photographers have, I 
believe, the lens fixed in the roof, with a projection for the negative ; and 
for the purposes of focussing, a table or disc is arranged to move up and 
down by means of rack work ; lastly, in order to get the most perfect 
exactitude, a very fine screw adjustment is attached to the lens. One 
photographer uses a wooder camera, with an arrangement so fixed that 
by a previous knowledge of the exact focal length of the lens, the trouble 
of focussing is entirely done away with. This camera 1s very expensive. 

The following is the arrangement used by myself :—T'wo rooms have 
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been built, the floors of which are raised three feet from the surface of 
the ground. One is arranged as an operating room, fitted with sink, 
shelves, &c.; the other for working the camera, which always points to 
the northern sky. Fig. 1 is a plan of the same. 


Fie. 1. 







DARK ROOM ENLARGING OUTLET.FOR 
ROOM CAMERA. 


_ A. novel arrangement has been devised in order to get, at the same 
time, perfect steadiness, an even light, either at a low or a high altitude, 
combined with comfort in working, the same forming a door to the 
enlarging room when the business of the day is finished. 


Hig. 2. The above arrangement when working. 


| 
Tt 
tin 


The operator arranging the subject for enlargement: 
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Fig. 3, The enlarging room closed. 





The camera, which is nine feet in length, with a cloth body, is ar 
ranged for working pictures from quarter plate up to15 x 12. It is 
fitted with a set of frames to hold any sized negatives. The size of the 
image is regulated by the distahce of the negative to be enlarged, the 
lens, and the sensitive plate For the convenience of focussing, two iron 
rods extend from the end holding the negative to the ground-glass screen} 
the lower portion of the camera having been drawn out to get the size; 
the focus is adjusted by the operator holding the two iron rods an 
pushing or pulling the same to or from him until the exact size and focus 
uit obtained; the two ends are then clamped, and the process proceeds as 
ollows :— 

Supposing we are about to enlarge a carte negative or quarter plate 
to 15 x 12, our first step would be to look at the negative by trans- 
mitted light, and, having ascertained its colour and general qualities, 
we should then know what exposure to give it. If it were of a blue 
or grey tinge we should give a short exposure with a moderately smal] 
stop; if very much under exposed, with a pea stop. If, on the con- 
trary, it were an iron negative, full of detail, with a tendency to a brown 
or greenish yellow colour, we should then give an increased exposure 
with a stop of a moderate size, say, 5/8ths of an inch. We now place 
this in a frame, and, having carefully excluded all the chances of light 
penetrating through any other portion of the negative besides that which 
we wish to enlarge, we place it at that end of the camera which is 
shortest, and, having directed it towards the northern sky, we proceed 
to focus, at the same time enlarging it, say, to whole plate. This done, 
we take a collodion picture in the ordinary way, as detailed in the former 
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part of this work. This will be a transparent positive. Ifthe exposure 
has been correct it will be very beautiful, and I have often thought that if 
these positives could receive a glaze of transparent colours in oil they 
would form a great attraction and novelty to our English ladies. The 
positive being dry, we next proceed to place it in a similar frame to that 
used before, being careful to exclude all the light, and then we enlarge it up 
to the size we require it. A plate being prepared, exposed, and developed, 
the result is a fine enlarged negative, having all the quality and charac- 
teristics of the smaller one. It is then printed from in the ordinary way 

A. very excellent and simple camera for making this kind of enlarge 
ment is described in the ‘‘ Year Book of Photography for 1864,” pub- 
lished by Thomas Piper, 32, Paternoster Row. It consists of a base 
board about 36 inches long; attached to this, and sliding in a groove 
like the body of a camera, is a box about 12 inches long, 10 inches 

wide, and 3 inches deep (like the body of a Kinnear’s camera). Into a 
groove at one end a holder slides with inner frames to receive negatives, 
from 10 by 8 to stereoscopic size. ‘To the opposite end is attached a 
flexible body of cloth, prevented from collapsing by elastic bands. 
When it is required for use we place a camera on the other end of the 
base board, and attach to the Jens the flexible body of the box just 
described. A negative is then placed on the frame in the box, and 
the whole is so placed that the light from the northern sky passes 
through the negative, and to the lens in the camera attached, and so 
forms an image on the ground glass. The lens best suited for the 
work is that which will give the flattest field. 

In enlarging by the solar camera a negative is required thin but full 
of detail, because, if dense, the light would not pass easily through the 
film, and the result would be a black and white picture without any half 
tone. The apparatus by which pictures are thus enlarged has been so 
often described that I trust it need not be here repeated. The enlarge- 
ment by this means is made direct on to the sensitizing paper,* and 
very fine results may be obtained; but it requires, like the other, a room 
to be set apart for the work. 

The cost of acamera for making enlarged negatives I find varies very 
much, according to size and material ; thus, a camera to enlarge from 
stereo. to 10 x °*8 will cost, in mahogany, lens included, about £12, with 
all the necessary frames, &e. 

The manipulation is the same as that described in a former part of 
this work ; and any gentleman having an attachment for any special 
kind of developer may indulge his fancy as he pleases. 

In conclusion, I feel sure that if our English amateurs could only see 
the extreme simplicity by which so many beautiful results may be obtained, 
they would not be backward in experimenting in this direction. Should 
any of them happen to wend their steps to my part of the country, it 
will give me great pleasure to explain my own apparatus to them, and 
to aid them as far as lies in my power. 


—_——_—_____—_—_—_——_ 


ee sais rs 
—————— ner 


* See printing by developments. 
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Enlargement by Solar Camera. 





Tus mode of enlargement is preferred by some operators, and gives very fine 
results. The solar camera, which is the name given to the instrument used, 
is the invention of agentleman of the name of Woodward, but since first intro- 
duced to photographers it has been improved by Mr. Atkinson, of Liverpool, 
in various ways. Enlarged pictures, obtained by the use of this apparatus, 
are taken direct on the sensitized paper, and, as noticed in the preceding 
chapter, the negative from which it is intended to obtain such enlarged 
pictures must be thin, but full of detail. The presence of the sun is desirable 
for this mode of enlargement; but very good pictures can be obtained with a 
good diffused light; and the paper used may be the ordinary albumenized 
paper, or plain salted paper, as described in our chapter on printing by 
development. With the latter the exposure is so much shorter that it is 
generally adopted. The paper required for this kind of enlargement may be 
obtained ready for sensitizing in the silver bath by those who do not care 
about preparing it themselves. A suitable room having been constructed, 
with a window having a southern aspect, the photographer may proceed to 
work. The camera is properly fixed in the window, and the light used must 
come only from the mirrur to the condenser. The negative to be enlarged is 
placed in its proper position, and all light must be excluded from the room 
except that which proceeds through the camera. The mirror is placed at a 
proper angle by means of its adjusting screws for throwing the light into the 
condenser, and the luminous image so formed is accurately focussed on the 
scréen to which you intend to attach the sensitized paper, or in place of which 
you intend to insert the frame carrying the paper. Having done this, shut out 
- the light and attach your sensitized paper to the screen, and afterwards let in 
the light. It is necessary that the paper should lie perfectly flat, and in order 
that this may be so it is best to make use of a frame to replace the screen, and 
proceed as follows :—Rub the back of the paper with a wet sponge, and after 
it has thoroughly expanded, and lies uniformly and without undulations, go 
round the edge to the depth of half an inch on the same surface which has 
been sponged with a thick solution of gum arabic; attach the paper to the 
thin wooden frame, which must be of somewhat smaller dimensions than the 
paper, and allow to dry. When dry, all wrinkles and creases will have disap- 
peared. There is a window to admit yellow light into the room, in order 
that the operator may see how to work. 

All the details of the printing are given in the chapter on printing by 
development, to which we refer the student. Solar camera printing on albu- 
menized paper is a very tedious process; but if the student wishes to try it 
he has merely to expose the paper on the screen until the image is printed a 
sufficient depth, and wash, tone and fix it the same as in ordinary printing. 


Mefects and Failures, and their Demedies. 


Ir cannot be expected by any one studying an art beset with so many difficul. 
ties as photography undoubtedly is, that success will invariably attend his 
efforts, howsoever well directed they may be. Defects will most likely become 
apparent in his productions at every step he takes, resulting sometimes from 
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want of skill on his part, either in the manipulations, orin the making of the 
bath and developing solutions, or from imperfections in the apparatus used 
and impurities in the chemicals and collodion employed. Some of the causes 
of failure have already been slightly dealt with in the preceding chapters of 
this treatise, but we shall now proceed to treat in detail and more fully all the 
most prominent defects the student will meet with in making collodion 
negatives and positives, and positive prints on paper. 


Derects In CoL~topion NEGATIVES AND POSITIVES. 


Fogginess.—This is a mist or veil-like appearance that covers the whole 
negative or positive, and gives it a foggy or clouded appearance. This imper- 
fection may be the result of many and various causes, as, for instance: 
diffused light in the camera through holes or chinks ; reflections from white or 
unblackened surfaces in the camera; diffused light through apertures or 
chinks in the door behind the plate in the plate holder ; direct rays of the sun 
through the objective or lens; an alkaline, neutral, impoverished, or contami- 
nated state of the nitrate of silver bath; a similar condition of the collodion ; 
certain iodizers in the collodion, and at certain stages of ripening; diffused 
light in the dark-room ; too intense a developer; fumes of ammonia, of tur- 
pentine, of tobacco, of hydrosulphuric acid, and probably almost of any other 
volatile chemical substance in the developing-room ; imperfect cleanness of 
sa glass plate that has been used before; the use of gutta-percha baths and 
dippers. 

Diffused light in the camera, either in front of the plate or behind i; 
reflections from white or unblackened surfaces inthe camera.—This is a cer- 
tain cause of fogging, and can easily be remedied. Examine the camera care- 
fully for all chinks and holes. Some photographers are very careless; they 
screw the flanges of various. sized lenses on the end of the camera, and neglect 
filling the apertures left by the screws when withdrawn. Chinks occur 
invariably in cameras made of green wood ; and the bellows part, by frequent 
adjustment, sometimes cracks. The plate-holder has also its imperfections , 
the slide sometimes allows the entrance of light, The door behind may close 
inaccurately ; and the plate-holder may slide irregularly and not fill the groove 
calculated to receive it. All these are errors or defects of workmanship, 
which must and can be avoided or remedied. Look, therefore,to your camera 
first in the search of chinks, cracks, and apertures; secondly, if the inside 
surfaces of the camera are not of a dead black, cover them with unglazed 
black woollen or cotton cloth, or wash them over with a thick solution of ink 
or lampblack. Ba cate 

Direct rays of the sun through the axis of the lens.—Avoid this evil; like 
many other troubles, to know it, is its total remedy. 

An alkaline, neutral, impoverished, or contaminated state of the nitrate of 
silver bath.—Immerse a piece of reddened litmus paper in the bath, and see 
whether it changes colour, after a while, to a blue—if so, the bath is alkaline. 

First remedy.— Make a mixture of six drops of acetic acid in a drachm of 
water, if you are taking negatives, and of the same quantity of nitric acid and 
water, if you are taking positives, add ten drops ata time of either solution 
until the fogging disappears. Sometimes even more acid may be required. 

Second remedy.—Instead of adding acid to the bath, add an old collodion 
or tincture of iodine to your collodion in present use; this frequently is the 
safest plan of action. . 

lf thie bath is impoverished, it will at the same time be contaminated. The 
remedy is to boil it some time in a glass flask in order to get rid of vy ether, 
alcohol, and the volatile substances produced by decomposition, Ps * to 
coagulate organic matter; then allow the bath to cool, and filter, after which 


a 
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add more nitrate of silver if required. Placing an old bath in the sun for 
several days is also of great assistance, but it is far from being equal to 
boiling. 

Certain iodizersin the collodion and at certain stages of ripeniig.—tlodide 
of cadmium alone frequently produces fogginess; almost any new and limpid 
collodion has the same effect. Add iodide of ammonium in the first case, and 
an old collodion or tincture of iodine in the second case; the sensitiveness 
will be thereby probably diminished, but the disposition to fog will be removed. 

Diffused Light in the Dark-Room, or too intense an artificial light.—Place 
the artilicial light behind a piece of yellow glass, or use a yellow glass 
chimney. Diffused light must be thoroughly excluded from the room. 

Loo intense a Developer.—In summer a weaker developer, whether of iron 
or pyrogallic acid, or a larger proportion of acid is required than in winter, 
otherwise fogging will be the consequence. The property of acid is to restrain 
the action of the developer; use your judgment, therefore,and do not always 
keep to the same amount of protosulphate of iron, or pyrogallic acid to the 
ounce of water in all seasons; nor restrict yourself unconditionally to the 
same amount of acetic acid in the developer. 

Pumes of Ammonia, etc—Keep your dark-room solely for its legitimate 
purposes. Keep it rigidly clean; perform no chemical experiments in it; 
abjure smoking in this sanctum ; do not sensitize your papers with ammonio- 
nitrate of silver, or.fuminate with ammonia in this room. 

imperfect cleanness of the plate, etc-—Wash the old plates with a solution 
of salts of tartar and water; if this does not remove the adhering dirt, wash 
it with dilute nitric acid, and afterwards with salts of tartar, and finally clean 
and polish the plate with rotten-stone and alcohol. Someold plates that have 


lain long in water in which the old developing solutions have been thrown, | 


have never succeeded in cleaning so as to prevent fogging; they are con- 
taminated to the backbone, and worthless. 
The use of gutta-percha baths, etc.—Instead of these, use glass or porcelain. 


I prefer glass to every other material. 


Spots AND APERTURES. 


Opaque and transparent specks are the most troublesome annoyances in the 
collodion negative process, and occur to every photographer more or less, 
These can be attributed to various causes, but seldom for the time being to 
the right cause ; that is, we know in general what will cause them, but seldom 
what did cause them, 

The opaque spots may be caused in the first place by dust on the surface of 
the glass before the collodion is poured on. The remedy is simple: brush off 
the dust with a broad flat camel’s hair pencil, just before the collodion is ap- 
plied. 

Secondly.—Opaque spots may be caused by dust on the surface of the col- 
lodion ; this dust may be deposited either from the bath itself, previous to 
immersion in the bath, or in the camera during exposure, That which is 
deposited either before or after immersion, are the organic substances in a 
state of very minute division floating about in the atmosphere, or set in 
motion within the camera by the agitation produced with the plate-holder. 
This is, perhaps, the most fruitful source of spots, which are of two kinds, 
opaque and transparent. The particles of dust attach themselves to the col- 
lodion with different degrees of tenacity; where the tenacity is small, the 
dust is washed off in the different manipulations of developing and fixing, 
and the consequence is the production of transparent specks ; on the contrary, 
where the tenacity is great, opaque spots are the result; for the particles 
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remain imbedded after the final washing. If the dust be deposited from the 
bath itself, it may arise either from organic materials in the atmosphere, or 
from an excess of iodide of silver in the bath, in the form of the violet- 
coloured deposit found at the bottom or on the walls of the bath. The 
remedy is, in the first case, to keep your room-floors moist, and your camera 
perfectly free from this enemy, by dusting and sponging. Im the second 
place, the insoluble deposit in the bath is separated by filtration; the bath, 
too, is thoroughly cleaned by a sponge tied to the end of a rod, which can be 
made to enter into the angular spaces in which the dust is deposited. 

_ Thirdly.—Another source of this trouble with opaque spots is to be found 
in the collodion, which contains sometimes undissolved pyroxyline in the 
form both of dust and fibres, or in fine organic dust from impure sources 
of manipulation. To remedy the evil, allow the collodion to settle thoroughly, 
and use only the clean supernatant part. 


TRANSPARENT SPOTS. 


These are of much more frequent occurrence than opaque spots. They may 
arise, in the first place, from undissolved particles of the iodides in the ether 
and alcohol of the collodion; this is particularly the case with iodide of 
potassium in anhydrous alcohol; these afterwards become dissolved in the 
subsequent operations. The remedy is a drop or two of water, or of diluted 
alcohoi, or. of bromide of ammonium. | 

As remarked in reference to opaque spots, particles of dust in the camera, 
or of the insoluble iodide of silyer in the bath, adhering to the surface of the 
collodion, produce specks, both opaque and transparent. The transparent 
ones result from the fact that, during exposure, the dust particles being 
opaque, they prevent the rays of light from acting actinically on the coliodion 
film beneath, and then, being washed off in the subsequent manipulations of 
development, fixing, intensifying, and washing, they leave the collodion in 
those parts to the mercy of the fixing solutions, which render them quite 
transparent. The remedy is to keep the camera and the room free from dust, 
and the bath from insoluble particles of the iodide of silver or organic ma- 
terials. If the bath is the cause, the trouble may be avoided by keeping the 

late in motion during sensitization. 

Another cause of transparent spots, and probably a very frequent one, is to 
be attributed to a crystalline deposit of iodo-nitrate of silver, which, as the 
bath becomes weaker, is precipitated in a crystalline form on the surface of the 
collodion film. This form of deposit occurs with an old bath. Its remedy is 
to precipitate it out of the bath by adding water, and then by filtration. 
Then for every ounce of water thus added pour in, after filtration, the same 
amount of a 60-grain nitrate of silver solution to bring the bath up to its 
proper strength. ; 

When the bath is the cause of transparent spots, a small quantity of a 
-golution of chloride of sodium (common salt) thrown in is found to be of 
great benefit. Chloride of silver and nitrate of soda are formed by double 
decomposition; the insoluble chloride probably carries down with it the dust 
or particles which are the cause of the trouble, or the nitrate of soda dissolves 
them. I am not able to say what is the true explanation. After filtration 
the bath is raised to the proper strength, when it will be found to be free from 
the evil. 


Ripces AND UNDULATING LINES. 


These are caused by the too great consistency of the collodion, and are 
found in the direction of the current of the collodion, ‘The remedy ne or 
sufficient ether to cause the collodion to flow smoothly, easily, and uniformly 
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over plate. The mottled appearance sometimes apparent on a collodion film, 
as if covered with flocks of wool, is owing also to the thickness of the col- 
lodion, and the evil is remedied in the same manner as the ridges. 


STREAKS AND STAINS. 


A deficiency of acid in a new bath may be the cause of the plate being 
covered with streaky lines in the direction of the dip; to remedy this, acid 
must be added cautiously until the lines disappear. In an old bath the accu- 
mulation of ether and alcohol may be the cause—remedy, boil the bath for 
some time, and filter—then mix it with an equal bulk of 30-grain silver 
solution. 

Streaks may arise from an irregularity in the immersion of the plate in the 
silver bath, or in withdrawing it; the plate has to be immersed or with- 
drawn without any stopping. Streaks and stains are produced, too, by the 
film of dust swimming on the surface of the vertical bath, which is carried 
down on the collodion when the plate is immersed. 

They arise, secondly, from the irregular flowing of the developing solution ; 
the remedy is to use the gutta percha developing dish already recommended 
for such purposes. Another remedy may be a proper quantity of alcohol 
added to the developer, if there happen to be a sort of greasiness or repulsion 
in the collodion film to the developing solution as it flows along. 

The part upon which the developer first comes in contact with the collodion 
film almost invariably exhibits a streak around a denuded part, as if the 
developer had swept off the latent image in that part. The remedy is the 
developing dish, by which the developer acts with little or no momentum 
greater at one part than at another. 

A sort of fortification system of stains and streaks arises from the want of 
cleanness of the corners of the plate-shield, from an inferior quality of col- 
lodion, from the unequal dryness of the film before immersion in the silver 
bath, as well as from a too great and irregular dryness of the film after 
exposure and before development. The remedies are self-apparent: avoid 
the causes. 

Stains of a blue colour arise from imperfect washing between developing 
with iron and fixing with cyanide of potassium. 


FEEBLENESS OF THE IMAGE, OR DeEFicrENcy OF ConTRAST. 


A new collodion will very frequently be one cause of this trouble; the 
materials are not yet ripe. As a remedy, add old collodion, or wait for a few 
days, until the collodion is sufficiently decomposed. 

Over-exposure is another and very frequent cause of a feeble contrast in 
the picture. All the parts are developed simultaneously, and too much 
deposit of reduced silver is the result all over the picture. A shorter ex- 
posure is the remedy. 

Too intense a developer, or a developer continued too long, fogs the picture, 
and weakens the contrast. tae : 

Imperfect lighting is a third cause, in which the light is either small in 
quantity, or diminished in intensity by reason of peculiarities in the atmos- 


phere. 


HARSHNESS, OR Excess or CoNnTRAST. 
Under-exposure, a too acid bath, a too acid developer, under-development, 
an old and insensitive collodion: all these will produce pictures of mere 
black and white; the intermediate tones are totally wanting. The remedy 
is apparent; use it as the case may be. 
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IMPERFECT DEFINITION. 


This may be caused by the want of coincidence in the chemical and 
luminous focus. See that the surface of the ground glass and that of the 
inserted plate have exactly the same distance from the back lens, and correct 
this evil according to rules already laid down. 

The want of sharpness may arise from careless focussing, from the mobility 
of the sitter during exposure, from a change of position in the camera when 
inserting the sensitized plate, or, in fine, from a bad lens. The remedy in 
every one of these cases is obvious, excepting perhaps in the last; for the 
photographer may not always be in a condition to get a better lens. In 
Many cases a microscope is employed in very refined focussing, especially in 
copying, in order to secure the most perfect definition. 7 





SoLARIZATION. 


- This trouble does not occur very frequently ; it is made manifest by the 
redness which the high lights are wont to assume during development, when 
the exposure has been either too long, or the light too brilliant, as in the 
copying process by the direct rays of the sun. The evil can be remedied by 
avoiding the causes, or by the use of a bromo-iodized collodion, or of citric 
acid in the developer. 


TENDER AND Rorren FItms, 


These occur generally in collodion of a certain make, owing to the peculiar 
nature of the pyroxyline, or the relative quantity of alcohol and ether. The 
defect may arise, however, by immersing the plate too quickly into the silver 
bath before the film has set; also by immersing the plate when the film is 
too dry, in which case it cracks and splits up in the development. 

There is no remedy for a rotten film; but a tender or structureless film 
can be retained on the glass by first filing the edges as recommended, and 
then by careful manipulations in the various operations of developing, fixing, 
and washing. | 


IMPERFECTIONS IN PAPER PRINTS. 


These are to be attributed to defects in the paper; to imperfect albumen- 
izing and salting; to defective sensitizing; to defects in the printing, or in 
the negative ; to imperfect washing previous to toning ; to defective toning ; 
to defective fixing ; to stains of various kinds; mealiness on the print. 


DEFECTS IN THE PAPER. 


A defective piece of paper must always be rejected at once. By regarding 
the paper by transmitted light, very frequently imperfections in the substance 
of the material can be descried, which otherwise would escape obser'vation. 
Particles of inorganic matter, such as lime, the oxide of iron, W., may be 
found in the substance, which, in the various stages of the printing operation, 
become manifest by decomposition. In choosing paper, where you can make 
the selection, examine each sheet separately for mechanical defects, both of 
structure and of contamination, and reject whatever is in any way defective. 


ImpeRFecT ALBUMENIZING AND SALTING. 


The albumenizing and salting require careful and neat management. If the 
albumen is not very thoroughly broken up, 1t will assuredly produce irregu- 
larities in the albumenizing. The salting materials must not be mixed up at 
the same time with the albumen, but after solution in a small quantity of water ; 
otherwise particles of the salt will remain undissolved and give a spotted 
appearance to the printing. Use the albumen while fresh. See that the 
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surface is not composed of bubbles; where these exist you will have a mar. 
bled or odlitic appearance on your print. If the paper exhibits such minute 
bubbles when removed from the salting solution, break these bubbles all up 
with a clean feather or soft sponge, and float the paper again until the film is 
uniform. The amount of salting,as before observed, ought to bear a relation 
of equivalents with the silver solution used subsequently. 


DEFECTIVE SENSITIZING. 


Filter the silver solution before use, or at least remove all particles of dust 
or oxide from the surface, otherwise your prints will be spotted, and fre- 
quently covered with fortifications. A marbled appearance is caused by a 
weak silver solution, or too short a time of floating. It may arise from de- — 
fects in the albumenizing, as just referred to. In quick floating, the solution 
must be very strong. In some cases, the solution seems to be rejected from 
the surface of the albumen; rub over the solution with a tuft of cotton; 


float again, and the trouble will be overcome. 


DEFECTS IN THE PRINTING OR IN THE NEGATIVE. 


A weak negative will inevitably produce a weak print. Weak prints, too, 
are the result of too dilute a silver solution. Bronzing arises frequently 
from a want of true relation between the lights and shades in the negative. 
An intensified positive used as a negative will produce a bronzed picture. 
Thus, under-exposure and over-development are the causes of bronzing. 

A harsh print proceeds also from under-exposure and over-development in 
the negative: there is a want of middle-tone—the picture is all black and 
white. 

Many prints are spoiled in the act of printing by extreme carelessness. 
Watch the operation. The two guides of success are: print as long as the 
high lights are perfectly white, and bronzing has not yet commenced. ‘The 
impression of a perspiring finger on the sensitive film, as well as many other 
similar organic contaminations, also gives rise to bronzing, 


IMPERFECT WASHING PREVIOUS TO TONING. 


The print, when removed from the printing frame, contains nitrate of silver 
and nitrate of the alkalies used in the salting solutions, albuminate of silver, 
chloride of silver; the latter salt has been partly acted upon by light, so as to 
form the picture, and another part has not been changed, The nitrates must 
all be removed by careful washing in several waters before the toning is com- 


menced, otherwise the toning will be slow and imperfect. 


The operation of washing must take place soon after printing and immedi- 
ately before toning, in order to secure a good and quick tone, 


DEFECTIVE TONING. 


This imperfection may arise from contaminations introduced into the toning 
solution by imperfectly washed prints ; the gold solution becomes thereby 
decomposed and incapable of toning the printed film. The defect may arise 
from impure chloride of gold, from an acid condition of the toning solution, 

from bad paper, from the lowness of the temperature, from an excess of ele- 
vation of temperature. The imperfections of toning are :— 

A red tone after fixing: this is owing to an insufficiency of toning. 

A blue tone after fixing: this is owing to an excess of toning, or to an acid 


toning solution. : : 

A yellow tone in the whites after fixing: this may be owing to imperfect 
washing, imperfect toning, imperfect fixing, dirty fingers, introduction of 
hyposulphite of soda into the toning solution or upon the prints. The de. 
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fect in question may arise also from the decomposition of the gold in patches, 
for want of uniform mixture before the prints are introduced. 


DEFECTIVE FIXING. 


A dark mottled appearance in the body of the paper indicates imperfect 
fixing combined with the action of the light on the unaltered chloride during 
fixing. An exhausted hyposulphite bath may also give rise to this defect. 
A bath containing hydrosulphuric acid, or a free acid, which will produce the 
former, gives rise to this dark gray mottled effect. 

A yellow tone in the whites arises very frequently from sulphurized hypo- 
sulphite stains of various kinds. | 

These are owing to irregular and careless manipulations. The introduction 
of the fingers into the various baths, and indiscriminately from one bath into 
another, is the cause of a number of stains on the prints, as well as of abnor- 
mal action of the baths themselves. 

Make rules for yourself, such as the following, and observe them mi- 
nutely :— | 

1. Print just to bronzing, or until the whites begin to be affected 

2. Wash soon after printing, in clean water and clean vessels. 

3. Move the prints about in the washing ; repeat the washing six or seven 
times; five minutes duration for each is, in my opinion, enough. Long 
washing I have found to be injurious. 

4. The chloride of gold must be pure; the solution must be neutralized. 
with alkali or lime. : 

As The toning solution must be warm—about 100°—and well mixed and 
clean, 
6. Wash after toning quickly—in warm or hot water preferable—take care 
to introduce no gold solution into the fixing solution, and vice versd. 

7. Move the prints about in all the solutions, so as to avoid bubbles and 
uneven action. 

8. Tone to purple or incipient violet. 

9. Use fresh toning for a fresh batch of prints. 

10. Add fresh hyposulphite every time to the old bath, or use a fresh fixing 
bath every time. Let the bath be warm. 

11. Alcohol is an advantage in all the solutions, beginning with the nitrate 
of silver to the hyposulphite of soda. 

12. Wash very thoroughly after fixing. 


MEALINESS ON THE PRINT. 


Some authors speak of this defect in albumen prints. It is said to proceed 
from paper that has been long albumenized, or from the paper itself. The 
remedy is to immerse the prints in a solution of two ounces of water and 
eighteen grains of acetate of soda, and to keep them in this liquid for about 
ten minutes. ; j : 

Prints frequently appear as if covered with snow, but the surface is quite 
smooth and the whites clear; this defect is attributable to the negative which 
has been strengthened by pyrogallic acid containing too much nitrate of 
silver. The surface of the negative becomes thereby covered with a pulveru- 
lent deposit, There is no remedy for such a negative ; there is a remedy, 
however, to such a mode of intensifying. In the first place, the negative 
must contain the middle tones before you begin to intensify ; secondly, in- 
tensify slowly, which is effected by adding only three or four drops of silver 
at atime to the pyrogallic acid, and shaking well before use, 


———— er 
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ENGLISH WEIGHTS AND MEASURES: 


Troy or Apothecaries’ Weight. Avoirdupois Weight. 
20 grains eras 1 scruple 
it et = ‘1 drachm 274 grains = #£«1drachm 
480 ,, a 1 ounce 437% 4, = 1 ounce 
12 ounces = 1 pound 16 ounces = 1 pound 
SYMBOLS. 


Grain, gr. Scruple,5. Drachm, 3. Ounce, 3. Pound, lb 


FLUID MEASURE. 


60 minims = 1 drachm 

480 ,, = a = 1 ounce 

160 drachms = 20 ounces = 1 pint 
8 pints = 4quaris = 1 gallon 


WEIGHT OF DISTILLED WATER, 
At 60° FAHRENHEIT, 


1 fluid drachm weighs 54°7 grains avoirdupois 
1 , ounce 9 4374 2 ”? 
1 ,, pint % 42. Ih. 54 
i» gallon... 10 Ibs. » 


FRENCH WEIGHTS AND MEASURES. 


1 gramme weighs nearly 153 English grains (15°433) 

ee = 10 decigrammes = 100 centigrammes = 1,000 miligrammes, 
1 kilogramme = 1,000 grammes = nearly 2} lbs. avoirdupois (2:247), — 

1 litre measures nearly 35} fluid ounces (352). 

1 cubic centimetre measures nearly 17 minims (16°896). 
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Che Wothlptype. 


Tus isa printing process with the salts of uranium and silver, collodion 
being used as the vehicle for same. It is patented, and takes its name from 
the patentee, Herr Jacob Wothly. It was introduced to photographers in 
this country by the United Association of Photography as a great novelty, 
but it is merely an adaptation of a process practised several years ago by 
Mr. Burnett. It is capable of considerable development and improvement, 
and possesses features of interest that lead to the hope of its being ultimately 
a very useful and certain method of photographic printing. The process is 
as follows :—Take a good photographie paper, Rive or Saxe, and cover the 
surface with some simple medium, such as arrowroot, starch, albumen, or 
gum tragacanth: The St, Vincent arrowrootis recommended by Mr. H. 
Cooper, junior, as the best medium for sizing the paper, as the collodion 
film adheres with the utmost tenacity to it, and it appears to be the most 
suitable form of organic matter which is necessary in the process to facili- 
tate the reduction of the salts employed, and give brilliancy and depth to 
the pictures. Some care is required in preparing the starch. The arrow- 
root must be first crushed in a bason, and made into a paste with a little 
cold water ; then boiling water added, a little at a time, and the mixture 
stirred till tt is of 4 proper consistency. 200 grains of arrowroot, dissolved 
in 10 oz. of boiling water, has been recommended as the proper quantity to 
be used. The contents of the bason should be smooth and transparent, and 
must be set aside till quite cold. Iftoo much cold water be added to the 
dry arrowroot in the first instance, the mixture will not be clear; to 
remedy this it must be boiled. When cold, the upper portion must be 
carefully skimmed off, as it is much thicker than the rest, and if it were 
allowed to remain it would cause imperfections in the picture. The paper 
is coated with arrowroot by means of a sponge or suitable brush, taking care _ 
to avoid air bubbles and streaks. When properly coated the paper is hung 
up to dry. When perfectly dry it must be rolled, which, if skilfully done, 
will impart a very fine surface to the paper. An ordinary rolling machine 
will do, but one with a glass bed is to be preferred. Next take an uniodized 
collodion giving a rough glassy films Collodions are now specially prepared 
for this process, so there is no difficuly in procuring a suitable sample, 
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Add as much nitrate of uranium as it will take up—-about 40 grains 
per oz. will be the quantity—then add 4 grains of nitrate of silver to 
each ounce of collodion, which may be done in the following manner :— 

Make a strong aqueous solution of nitrate of silver, say 40 grains to an 
ounce of water. As there are 240 minims in a fluid ounce, the solution 
will contain exactly 1 grain of salt to each minim ; consequently the 
number of grains of silver required in the collodion can easily be added to 
it by this means. Or nitrate of silver may be added to the collodion to 
saturation ; that is as much as the collodion will dissolve. After the collo- 
dion is sensitized, the next thing to be done is to coat the prepared paper 
with it. The paper must of course be quite free from dust, and the coating 
with collodion must be done in the dark room, which must also be quite 
free from that source of annoyance and failure. The paper is laid upon a 
perfectly flat smooth piece of wood of corresponding size (which should have 
a handle underneath), and pinned down at each corner, except that from 
which the sensitized collodion is to. be poured back into the bottle ; it is 
then coated like a plate of glass and hung up to dry. Glass slips are re- 
commended as suspenders for the drying of the paper. When dry itis 
ready for exposure under the negative in the ordinary way. 

The general experience is that properly prepared collodionised paper is 
as sensitive as excited albumenized paper. Various samples of paper print 
to various tints ; some to a deep brown or bistre, some to nearly a black, 
some to a bronzed green, and some to a sandy brown or orange. Accord- 
ing to Mr. Cooper and Mr. Simpson, paper printing, to these last-mentioned 
colours is more difficult to tone than the others. Very little over printing is 
required ; in fact, in most cases none at all is requisite. 

The prints after leaving the pressure frame are placed for about 15 
minutes in a weak bath of acetic acid, 3 parts of acid to 100 parts of water, 
which renders the high lights perfectly clean and white. After this they 
are well washed in water, previous to being placed in the fixing and toning 
bath, which is made as follows :— 


Sulpho-cyanide of ammonium ase wae) ON 
Distilled water ... bh od ve «4002. 
Chloride of Gold . L.@ Hie .» 1 grain. 


Prints immersed in this bath are toned and fixed at the same time, anda 
fine purple or black tone may be produced by its use. If the bath be found 
to work too energetically it must be diluted with more water. The hath 
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may be used over and over again until exhausted. When taken out of the 
toning bath the prints must be well and rapidly washed ; a preliminary 

sponging has been recommended, but nothing can be gained by such an 
- operation. The prints are then mounted and dried in the ordinary manner. 
It has been said that simply washing in water is sufficient to fix prints 
obtained by this process, but experiment has demonstrated this to be a 
fallacy. The holders of the patent right in England have given permission 
to amateurs to make use of the process free and without restriction, Pro- 
fessional photographers are compelled to take out a license should they 
desire to work it. 


e ae 


§ox's Patent Printing Process forthout the 
Aitrate of Silber. 


THE inventor, Mr. Thomas Fox, claims for this process, that is simple and 
rapid, and that the ingredients required are of the cheapest description. 
That it also produces very vigorous pictures ; the deepest shades being an in- 
tense black, equal, if not darker, than that given by any known process. It is 
the exact counterpart from printing with nitrate of silver, and whitens the 
paper where exposed to light, the shaded parts becoming black, and 
yielding very fine and soft gradations of tone. 

The process consists of bringing the bichromate of potassa into direct con- 
tact with logwood ; and the plan adopted by Mr. Fox is to sensitize the 





paper with a saturated solution of bichromate of potassa and sulphate of 
copper, mixed in the proportions of one part of the former to two of the 
latter, by either floating or steeping the paper in this solution for a few 
minutes ; itis then dried by artificial heat in the dark. Paper so prepared 
will retain its sensitiveness several days if carefully protected from the 
light. Prints may be obtained on this sensitive paper by means of a glass 
transparency—that is a transparent positive, Or from a paper print. When 
the glass transparency is used, the printed side must, of course, be next to 
the sensitive side of the paper ; but with paper prints, it does not appear 
material whether the printed or unprinted side is placed next the excited 
side of the paper. With the printed side down, you get a reversed picture, 
which will do admirably for transferring. 
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The exposure required is about the same as when printing with paper 
sensitized on an ordinary silver bath. In direct sunlight from one to three 
minutes is sufficient when a glass transparency is used. When a paper print 
is employed, of course the exposure will depend upon the thickness of the 
paper ; therefore, the thinner it is the better. In dull weather, and in 
diffused light, the time of exposure is, of course, longer. A strong decoc- 
tion of logwood is prepared in the ordinary way, and filtered. After the 
paper has been exposed in the pressure frame, it is floated on a bath of this 
decoction of logwood, to which a little warm water has been added to facili- 
tate development, the sensitized surface, of course, being downwards. The 
time required for the development of the picture will vary from half a 
minute to a minute, and it must be floated on the logwood solution, 
and raised from it by seizing one corner, with the same care as requisite 
when sensitizing albumenised paper on the silver bath. When thoroughly 
developed, the print is washed in hot water, and afterwards dipped in hot 
water containing alum, to improve the whites; it is then dried and 
varnished. 

The same logwood bath will do for a great many prints, and the sensitizing 
solution retains its power until the last. By varying the strength of the 
sensitizing and developing solution, different shades of colour may be ob- 
tained. The paper used in this process should be albumenised, or gela- 
tinised ; the latter, the inventor believes, will be the best, but we prefer the 


albumenised. 


———_. 


The Carte de Visite Process of 
aur. ©. 2. Williams, 


Photographer to Her Majesty. 





THe study of photography, like the study of every other art, is beset with 
difficulties, and excellence is only reached by assiduous attention to every 
detail of proceeding and by long practice ; for, as the old adage has it, prac- 
tice makes perfect. Students in photography often fail as beginners, but, as 
the esteemed writer of the treatise on ‘* Instantaneous Photographs ”’ in this 
work has said, such failures should only urge them on to renewed and more 
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strenuous exertions, by which success may be assured. The idea which 
many have about secret formula is most fallacious, and it is principally to 
remove this idea, and to show them that the best photographers of the day 
produce their works by acting up to the rules laid down in the various chapters 
of this book, that we condense a communication from Mr. T. R. Williams 
to the “Photographic News,” * on the subject of “ Photographic Por- 
traiture.” From this they will see that strict attention to all the manipu- 
latory details, cleanliness, and the absolute purity of all chemicals used, with 
the addition of good taste, is all that is necessary to the production of good 
photographs. | 

Mr. T. R. Williams writes— 

“The Glasses should be of the best patent plate, and a stock should 
always be kept ready, very scrupulously cleaned. They should be as little 
handled as possible prior to coating. A small shelf in my operating room is 
kept for this one purpose only ; the cleaned glass plate is removed from its 
box and placed on this shelf, leaning against the wall. Between two pieces of 
millboard, resting on the shelf, is kept a flat camel-hair brush, with which 
to remove the final traces of dust from the plate before coating. This brush 
is never allowed to lie about, but is placed between the millboards the 
moment it is done with, as it is important that it should be perfectly 


clean. 


““ The Collodion.—I have obtained good negatives with almost all kinds 


of collodion, by modifying my operations according to their requirements. I 


use from time to time samples made by various of the well-known makers, 
and select that for general use which at the time gives the best results. I 
have not found any so constantly good as to be superior to all others; my 


selection is therefore based upon experiment made when required. I prefer. 


a bromo-iodized collodion with a full body, giving a creamy film in the 
bath, and a fair amount of vigour with the iron developer, without any foggy 
deposit on the shadows. 

“ The Nitric Bath.—I have occasionally been much perplexed with the 
nitrate bath, which, made with purest nitrate of silver to be obtained, dis- 
tilled water free from suspicion of contamination, and carefully treated in 
all respects, secundem artem, would still yield foggy pictures from the first, 
or, if working well at first, would break down in a few days and become 


* The Photographic News. Edited by G. Wharton Simpson, Esq., and published by 
Piper, 32, Paternoster Row, London. 
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worthless. The best practical skill I could apply, and the profoundest che- 
mical knowledge I could consult, failed in such cases eitner to detect the 
cause or find a remedy. I have but little time for experiment, but I 
have not found doctoring of much avail in such cases ; the simplest plan 
has been to throw the solution aside for reduction, and make a new 
bath with a fresh sample of materials. These perplexing cases have, how- 
ever, been rare. | 

“ IT now generally use the commercial sample of recrystalized nitrate of 
silver, made by a well-known refiner, and I find it to all photographic 
intents perfectly pure. In winter I find that the bath is better for con- 
taining 40 grains to the ounce; but in summer it should not exceed a 
strength of 30 grains. It is made in the usual manner, and has @ grain or 
two of iodide of potassium added to each pint of solution. A. trace of 
nitric acid is added just sufficient to turn litmus paper in a few hours. It 
is better to keep two baths constantly in work, and when they get out of 
order I prefer making a new one to doctoring the old solution. I prefer 
to use the plate as soon after it is ready as possible, and an assistant is 
ready to hand me the plate in the dark slide from the dark room the 
moment the sitter is properly arranged. 

<¢¢ ExposuRE AND DEVELOPMENT.—These two operations depend more on each 
other than is often thought. The developing solution is, of course, modified to 
suit circumstances ; but that which I most commonly use consists of 15 grains 
of protosulphate of iron, and sometimes the double sulphate, to an ounce of 
water, with 15 minims of acetic acid, and alcohol sufficient to make it flow 
freely. The solution is generally used when not more than a few days old. 
The operation of developing, whilst one of the most important in photo- 
graphy, is just one of those which can be least easily described in words. 
I suppose that the simple knack of covering a plate with the iron developer, 
without causing marks and stains, must be difficult to some persons ; but i 
do not fancy that any attempt to describe the method would communicate 
to them that manipulative skill which can only come from practice, and 
which seems so natural to the experienced photographer, that he is inclined 
to wonder how others contrive to fail. I can only say, that it is necessary 
to cover the plate with one light sweep of the solution, so that it shall flow 
in one steady wave, and without causing a stain where it first touches the 
plate. This done, the continuance of the operation demands the careful 
attention of the practised eye and experienced judgment. There is less 
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danger with iron development than with pyrogallic acid of carrying the 
operation too far ; but it is very easy to fail to go far enough. 

“The extent of the development depends, as I have said, very much upon 
the exposure ; and upon the exposure depends much more than appears to 
be generally believed, the excellence of the negative. The prevalent fault 
of photographers is under-exposure. It is believed by some authorities, and 
hot without reason, that over-exposure calls into operation an optical cause 
which induces softness and removes harsh, hard, sharp outlines, by giving 
time for some of the outstanding rays which are not brought to a perfect 
focus by the lens, to produce a slight action on the plate. I will not pause 
to discuss that here, but I repeat very emphatically that upon a full exposure 
depends more of delicacy, roundness, and general harmony than upon any 
other single operation in portraiture. Upon full exposure depends almost 
entirely the removal of the coarseness produced by freckles, coarse skin, red 
hair, wrinkles, scars, &c. The exposure being sufficient, there is little 
danger, if the chemicals be in good condition, of over-developing. It might 
almost be stated as a rule that the iron development may be continued in 
such case as long as there is no deposit on the deepest shadows. The last 
point is, however, of great importance ; the deepest shadows of the picture 
must present points of almost bare glass in the negative in order to secure 
brilliancy. If the development be continued so long, or if the condition 
of the chemicals be such that there is a general reduction or deposit all over 
the plate, although softness may be obtained, brilliancy is irretrievably gone, 
If the exposure have been rather short, and the development be pushed to 
secure detail, it will be impossible to secure a delicate image; the picture 
may appear both brilliant and full of halftone, but it will not be really 

soft and delicate ; there will be a slight harshness which the inexperienced 
eye will be somewhat at a loss to reconcile with the fact that the picture is 
full of detail. | 

This should be remembered, as a golden rule, that it is better to obtain 
half-tone by full exposure than by forced development ; that whilst the 
latter may bring out detail, the former only can give delicacy and softness. 

“INTENSIFYING.—The appreciation of the real printing value of a negative 
can only be acquired by experience and long and careful observation. The 
capacity to see in the various degrees of density in a negative the grada- 
tions of tone it will produce in a print, is a most important power, and one 
which should be sedulously cultivated by the photographic student. With- 


92 THE AMATEUR’S MANUAL OF PHOTOGRAPHY. 


out this power, he may occasionally produce a good negative by chance, but 
he cannot hope for uniform excellence. This knowledge is absolutely 
necessary in determining whether a negative needs intensifying, and to 
what extent the intensifying must be carried; and also to determine the 
mode of intensifying to be adopted. If the exposure have been in any 
degree insufficient, or if the image, from the character of the collodion and 
- other circumstances, be somewhat wanting in vigour, the intensification is 
‘effected before fixing, by means of a solution of pyrogallic acid and a few 
‘ drops of a fresh 15-grain solution of nitrate of silver. If, however, as is 
“usually the case; the negative possesses good gradations and a moderate 
amount of force after finishing with the iron, it is fixed, washed, and set 
aside to be intensified after fixing, This is done before it has dried, and 
after a very thorough washing by the application of 1-grain solution of 
pyrogallic acid, containing about 15 minims of acetic acid and a few drops of 
the 15-grain silver solution, applied in daylight. Care is used to avoid 
stains, and especial care to avoid excess of intensity. As a rule; on holding 
up a negative to the light, it is possible to distinguish the interruption to 
the light caused by the sash-bar of the window through the densest part of 
the face. In intensifying with pyrogallic acid and silver, the aim is really 
rather to give the grey image of the iron a brown non-actinic colour, than 
to pile up much additional deposit, which would often produce coarseness 
and harshness. 

‘‘T used for some time the process of intensifying with bi-chloride of 
mercury, followed by iodide of potassium, which was practised and recom- 
mended by the late Mr. Lacy, whose fine pictures gave such promise of a 
high career in photography. The process when well managed gave very 
fine results. It was, however, somewhat difficult at first to hit exactly the 
right kind of negative for the purpose, and to use the mercury and the 
iodide in just those proportions which gave the best result ; and there was 
also the unfortunate liability which such negatives sometimes have, to grow 
harder and denser under the action of light. These characteristies induced 
me, after trying it for some time, to abandon it for the method to which I 
have just alluded, which is thoroughly within control, and gives but 
little trouble. 


“ Fixine.—I always fix with hyposulphite of soda, using a saturated 


solution in a dipping bath. It gives a negative of more non-actinic colour; 


and is less apt to destroy the half tones than cyanide of potassium. 
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» Varnisoine.—After a very careful washing, the negative is placed 
away to dry, and is then varnished with Scehnée varnish, and is then ready 
for the printer,” 


——— OO 


Transparent Positibes. 





A TRANSPARENT Positive is the reverse of a negative. The reader will un- 
derstand by that, that where in a negative the deposit is the most dense, in 
the corresponding transparent positive there will be bare glass. Transparent 
positives are employed in the stereoscope, and also as slides to the magic 
or demonstrating lantern, and also for printing purposes and enlargements. 
The apparatus required for their production by the wet collodion process 
will be found described in the chapter on ‘‘ Enlargements,” page 74, in 
this book ; or a box or tube made of wood, sufficiently large to admit the 
camera intended to be used, and having a receptacle at one end for nega- 
tives, may be employed. Great accuracy must be observed in getting the 
focus, as the positive is worthless unless sharp, well defined, and free from 
distortion. "When placed in the frame for the purpose of producing trans- 
parent positives, the negative is inverted laterally, that is, the sides have 
changed places, left being right, and right left; and the collodion side 
is inwards, or facing the lens. The compound camera is then pointed 
to a white cloud, or directly to the sun. The image must be accurately 
focussed on the ground glass; and as it is much more difficult *to 
obtain the right focus in such work than in ordinary portraiture, it is 
advisable to make use of a good focussing glass to obtain the requisite 
exactness. Slide the camera in the tube, or along the baseboard, until 
you think you have got the sharpest definition, and afterwards make 
the final adjustment with the aid of the focussing glass. Inasmuch 
as the lens is within the tube, all the focussing has to be done 
by sliding the camera; and when once the right focus has been 
found, the cylinder and camera are firmly fastened, and a mark is 
made by which at any time afterwards the adjustment can be quickly 
made, and the trouble of focussing on each occasion thereby avoided. 
When the direct rays of the sun are used and a small stop is employed 
to secure marginal definition, from one to three minutes’ exposure will be 
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required with the orthoscopic lens, and from 25 to 60 seconds with a 
portrait lens. As to the coating of the plate with collodion, sensitizing, 
developing, &c., the reader is well instructed in these operations, and there 
is no need to detail them in this chapter. A transparent positive, when 
developed with sulphate of iron, is of a grey colour; and it is necessary, 
im order to secure proper effect, to change this toa darker hue. This is 
effected by pouring over the film a sufficient quantity of a saturated so- 
lution of neutral bichloride of mercury. As soon as the film is black, 
pour off the mereury and wash the plate well with water. 

The plate is next covered with a solution of cyanide of silver in 
cyanide of potassium, which is made thus :—Take 100 grains of cyanide 
of potassium, and dissolve in two ounces of distilled water; add 
solution of nitrate of silver, containing 50 grains to the ounce, as long as 
the precipitate is dissolved. Do this slowly. ‘This solution, after filtration, 
is ready for use. The image, when covered with this solution, assumes an 
intense black hue, and the solution may be used over and over again, until 
exhausted. The plate is next washed carefully and thoroughly, and again 
fixed with hyposulphite of soda, but not with cyanide of potassium, because 
that would reduce the silver to a white film again. 

Transparent positives are produced by the dry collodion process in 
the following manner :—In the first place we require a negative, sharp in 
all its parts, moderately dense in the light, and quite transparent in the 
_ deepest shadows. The film must be thin, bright, and free from all deposit 
of dust arising from reduction or impurities. Dry plates prepared by the 
the Tannin process, or Dr, Hill Norris’s process, may be used for the produc- 
tion of the positives. Instructions for preparing these will be found 
at page 68. They are placed in contact with the negative, in the same 
way that sensitized paper is. With a good light the exposure of a few 
seconds is all that is needed. The plate is then developed, washed, and fixed, 
as detailed in the chapters on tha “ Dry Processes,” and may be coloured 
with bichloride of mercury, &c., as described in the first part of this chapter, 


if needed, 
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Che Eburnewm Process. 


ete ee 


Tae process is one of the novelties of the art,—essentially a fancy pro- 
cess—but which gives pictures of a very pleasing character, and it is 
therefore deserving of notice as being one of the few innovations in Pho- 
tography recently made public which are of sufficient’ merit to attain 
anything approaching to popularity. 

The picture by this process is obtained by camera printing after the 
manner adopted to obtain transparencies by the wet process, which will be 
found described in the preceding chapter, and receives a backing of white 
gelatinous tissue, termed “ Hburneum,” just in the same way that an ordi- 

nary glass positive is backed up with black varnish. In fact, an “ Hbur- 
neum” picture is the reverse of an ordinary glass positive, for in the 
** Hburneum” process we get the whites of the picture by the application 
of an opaque white varnish, and the shadows and their gradations are 
formed by the reduction and toning of the silver in the collodion positive, 
whereas in the ordinary positive on glass we have a white collodion picture, 
and black varnish for the shadows. 

The following details must be carefully observed. Take the glass (patent 
plate), which must be free from scratches and blemishes, thoroughly clean 
it—for dust and dirt is as fatal in this process to good results as it is 
in any—and then cover it with a very thin coating of wax. In order 
to do this you must make a saturated solution of bees wax in methylated 
ether ; the bottle containing which should always be kept carefully corked — 
to exclude dust, and prevent the evaporation of the ether. Take a little 
of this solution and spread it rapidly over the surface of the plate by 
means of a tuft of clean cotton wool. The ether quickly evaporates, leaving 
a coating of wax on the glass, which is too thick and uneven to answer the 
purpose for which it is used. The plate has therefore to be polished with 
a clean linen rag, kept specially for the purpose ; it will then have a very 
thin and almost imperceptible coating of wax, which, however, is quite 
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thick enough for the object in view. In polishing the plate to get rid of 
the superfluous wax, you need not be afraid of rubbing off all the wax, as 
it is almost impossible to do that if you allow the eher to thor oughly 
evaporate before you commence to polish the plate. The object of using 
the wax is to facilitate the transfer of the collodion film from the glass in 
the manner which will be described hereafter. It will be necessary to 
have a six grain India-rubber solution in benzole ready ; dip a camel's hair 
pencil in this, and coat the edge of the plate with it to the width of about 
the eighth of an inch. When this is dry, and you have assured yourself 
that there is no dust on the plate, coat it with ordinary good negative collo- 
dion, and immerse it in the nitrate of silver bath as if you were going to 
take an ordinary negative. The bath may be your negative bath, but see 
that it is in good working order. Perhaps before we had gone so far 
we ought to have told you to get ready the negative from which you are 
going to print. You must place it in the copying camera as you would for 
obtaining a transparent positive, and the image must be accurately focussed 
on the ground glass screen. Then place your sensitized plate in the camera 
and expose—you may know the right exposure has been given when, in 
developing, the half-tones show before much depth is obtained in the 
shadows. Careful observation is necessary to determine the right exposure, 
therefore the student need not be discouraged by one or two failures at 
starting, 

The picture is developed in the usual manner, and Mr. J. Burgess, the 
inventor of this process, recommends two developers, one with iron and 
one with pyrogallic acid; the iron developer to be used if the negative is 
very vigorous ; the pyrogallic developer if the negative is weak and the light 


strong. 
Iron DEVELOPER, 
Proto-Sulphate of Iron... .... 5 grains. 
Citrin ACM cate isfisets doc lis well ® row 
Glacial Acetic Acid ...«. 10 minims. 
Water ‘re eee ane 4) arsine 
Pyrocattic AciD DEVELOPER. 

Pyrogallic Acid .,. _... from 3 to6 grains, 
Citric Acid Gad ae Sx iss 
Glacial Acetic Acid oe 20 minim 


Water tes tee se ] OZ, 
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Develop as you would a negative, fix in a solution of cyanide of potassium, 
well wash and tone with gold until the tone shows at the opposite side of 
the glass. If you desire the colour of the picture to be brown, cover the 
plate with a saturated solution of bichloride of mercury, and allow it to 
remain on until the image is white quite through ; then wash off thoroughly, 
and cover the plate with a weak solution of hydro-sulphate of ammonia, 
viz. :—water i oz., hydro-ammon., 6 or 8 drops. The tone will be found ¢- 
vary with the quantity of ammonia used. After toning wash well under 
the tap, and allow the plate to dry spontaneously. When it is intended to 
use the bichloride of mercury toning bath, Mr. Burgess recommends that 


the exposure should be longer and the development shorter than with the 
gold toning bath. 


We have now to take into account the substance from which the process’ 


receives its name, viz., “ Hburnewm.” This substance is nothing more than 
gelatine with which is thoroughly incorporated zinc or Chinese white. It 
_ may be made in sheets in the same way that Mr. Swan’s carbon tissue is 
made—of course substituting zine or Chinese white for the carbon or Indian 
ink—and omitting the bichromate of potash. Sheets of this substance 


may be kept between the leaves of a portfolio until required for use. When 


wanted cut a portion the size of the plate on which your picture is taken and 
soak it for a few minutes in a bath composed of 1 oz. of water and 2 drms. 
of alcohol. Mboisten the picture on the glass with the same mixture and then 
place the sheet of ‘“ Eburneum” on the picture, so that the gelatine side rests 
upon it and the collodion side is uppermost, and bring the surfaces into 
contact by pressing the Eburneum on the picture, beginning at one side and 
progressing to the other in the same way that you placea sheet of paper on 
the silver bath to be sensitized. By this means you drive out all the water 
and alcohol resting on the two surfaces which would otherwise form bubbles 
and prevent perfect contact. 
The following is the formula given by Mr. Burgess for the “ Hburnewm.” 


French clear gelatine Pa ae 
Water ... OOM ERT CE er mee 
Glycerine ts ae NG eas 4 5° 
Oxide of zinc... “iu on ETERS Soy, 


Soak the gelatine in water for a few hours, then dissolve by gentle heat and 
filter through flannel. Put the zinc into a glass mortar, add to it the 


glycerine and 1 oz. of water ; when thoroughly mixed stir it ipto the warm 
8 














98 THE AMATEUR’S MANUAL OF PHOTOGRAPHY. 


solution of gelatine and let it stand aside for two or three hours in order that 
the coarser particles may settle to the bottom, then decant carefully into a 
clean bottle, leaving undisturbed that portion containing the coarse particles, 
and it will be ready for use. 

In order to apply this solution properly, Mr. Burgess pastes narrow picves 
of paper round the edges of the plate at the bottom and then turns up the 
edges of the paper, so that when the plate is laid down, collodion side 
uppermost, a sort of dish is formed into which the “ Hburnewnr’ solution 
can be poured. The plate should be placed on a stand and made perfectly 
level with a spirit level, as it is necessary to have an equal thickness of the 
solution all over the plate. Then pour on the plate a sufficient quantity of 
Hburneum solution to give a moderately thin coating to the plate. When it 
has well set the plate may be placed in a warm room or closet, free from 
dust, where the temperature should range from 70 to 80 degrees Fahn., 
until the gelatine is thoroughly dried ; or in as warm and drya place as the 
student can command (not too hot), where there is no dust, until the same 
endis attained. It must then be coated with plain collodion, taking care to 
select such a collodion as givesa tough stout film, or it may be coated with 
varnish instead ; a good negative varnisn will do. You have then toruna 
penknife round the edges when dry, and the whole will leave the plate. The 
picture ought to have a beautifully polished surface equal to the glass from 
which it is taken, and should resemble in some measure a picture on ivory. 

Mr. Cooper, jun., in a paper contributed to the “ Year Book of Photo- 
graphy,” for 1866, suggests the addition of pink and other tints to the white 
Eburneum solution to produce novel and pleasing effects, and also the 
addition of oil of lavender or otto of roses to the same, so that the Eburneum 
picture may be perfumed as well as tinted if so desired. No doubt a per- 
fumed ivory-like picture would have a great charm to many, especial] y to 


the fairer sex. 


— Mebelopment toith Fron and Gelatine. 





Mr. Carey Lua, an American photographer, in the course of his experiments, 
combined asolution of gelatine and sulphate iron, and used it as a developer. 
This combination he found possessed certain advantages over the ordinary 
iron developer. It gave greater intensity to the picture, greater freedom 
from fog, and it flowed over the plate more evenJy than the usual iron 
developer ; therefore, in developing with this solution of gelatine and iron, 
there was less liability to stains and spots. These advantages are important, 
especially the restraining influence of the gelatine—or rather its combination 
with sulphuric acid, which is named glycocine, or sugar of gelatine—which 
enables one to prolong the use of the developer until all the details of the 
picture are visible, without the fear of producing fog. 

Mr. Lea’s method of making this developer was to combine an aqueous 
solution of gelatine with sulphuric acid, leaving an excess of the latter, and 
then to add iron filings, so producing a compound solution of sulphate of 
iron and glycocine. But Mr. CuErrini’s modification is better than this 
original method. His plan is to make a solution of glycocine, and to add it 
to the ordinary iron developing solution. 

Having procured some good strong gelatine, take 140 grains of the same 
and soak it in water until it becomes quite soft. When this is done, drain 
all the water away from it, and pour on it one fluid ounce of commercial 
concentrated sulphuric acid, and well stir it about with a glass rod. The 
gelatine will speedily dissolve, and when you are satisfied that it is quite 
dissolved, add four ounces of distilled water. This solution will contain an 
excess of sulphuric acid, which must be neutralized, and the solution rendered 
slightly alkaline by the addition of a strong solution of liquor ammonia, two 
fluid ounces being about the quantity required to produce a slight alkalinity. 
The solution must be left until quite cold, when you must add half a fluid 
ounce of glacial acetic acid. Then make the solution up to 16 fluid ounces by 
the addition of distilled water. Or instead of using sulphuric acid in combi- 
nation with gelatine, acetic acid may be used, ak 

Take 120 grains of gelatine, and pour on it six fluid ounces of distilled 
water. When thoroughly soft, add two fluid ounces of glacial acetic acid, 
which will speedily dissolve the gelatine. A gentle heat will accelerate the 
solution. These solutions must be filtered. a 

Presuming that a 30-grain solution of photosulphate of iron is made, it is 

necessary now to say in what proportion the gelatine and iron solution should 
be combined. ; . : 
' If the plate be over exposed, a large proportion of the gelatine solution may 
be used ; if under exposed use a stronger iron developer—say 50 grains sul- 
phate of iron to the ounce of water—and a small portion of the gelatine solu- 
tion. For general work, with a fair exposure, about 1 dam. of gelatine 
solution to each ounce of a 30-grain iron solution will be sufficient. But 
the student will soon find from experience the various proportions of each 
solution which should be combined to produce the proper results under os 
variations of exposure, and his experience, after the hints given here, ie be 
more valuable and trustworthy than the most elaborate table that co 
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constructed with a view to guide him. When it is borne in mind that with 
a proper combination of the iron and gelatine solutions, it is frequently pos- 
sible to obtain a negative sufficiently dense to print from without after inten- 
sification, the value of this modification will be apparent. The negative 
produced with gelatine dries of a very non-actinic colour, care must therefore 
be used not to make the image too opaque. The solutions must be kept well 
filtered, and if after developing and drying, the negative is found to have a 
slight coating of gelatine, it must be removed by carefully washing with 
warm water. 

It has been stated by many photographers that the restraining action of 
the gelatine is mechanical, and that the viscid nature of the developer con- 
taining it is the cause of the rapid deposit of silver being prevented, in that 
way it having the same effect as a large quantity of free acid would have in 
the developer. But a developer made with gelatine has not the corrosive and 
other objectionable qualities of a developer containing a large quantity of free 
acid, and has at the same time all the good qualities of the latter, and more. 

The developer will be found to work better a few days after it is made 
than immediately after making it; all sediment ought to have sunk to the 
bottom of the vessel containing it by that time. 
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Cabinet Portrarts. 





A new style of Portraiture has recently been introduced, known in 
England and America by the title at the head of this chapter. 

In America and France these pictures are rapidly becoming fashionable, 
and the style is much more readily adopted by Photographers abroad than 
by those in the land of its birth. 

As, however, it only needs that a thing be fashionable in Paris to make 
it an ultimate success elsewhere, there is every probability that these 
pictures will become a rage. 

There are many reasons why this particular size and style should become 
popular. The proportions, which are 4 x 54 inches, are undoubtedly more 
agreeable to the eye, and afford more scope to the artist in the arrangement 
of his sitters than those of the carte picturé, whilst the increased size gives 
altogether a new power, if rightly managed, for the productionof pictorial effect. 

With the increased power, however, also come increased difficulties. 

In the carte picture the smallness of the size enabled Photographers to 
employ lenses with tolerably large apertures, and thus great rapidity of 
exposure was gained. Also, in consequence of the diminutive appearance 
of the features, many natural defects in sitters only too apparent in larger 
sizes were reduced to a minimum, and hence the great popularity of these 
pictures, amongst ladies especially. 

In the Cabinet Pictures the size is sufficiently large to make the plio- 
tographic difficulties much greater. 

The object, therefore, of this chapter will be to give a few hints which, 
it is hoped, will smooth the path somewhat for those who desire to succeed 
in the production of good Cabinet Portraits. 





To begin with, lighting is all important, and too much time cannot well 
be given to its proper consideration. Remember that in consequence of 
the increased size, greater delicacy is admissible, and that kind of complete, 
indeed almost over exposure, which produces in the finished carte a grey- 
ness of tone on the face which is much objected to by many sitters, will 
give in the larger size a result which, whilst, perhaps, just beyond the mark 
in the eyes of the extremely critical, will be quite passable and admired 


by most people. 
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A point of great importance will be to avoid too much top light, and to 
use instead a high side light. If the sides of the studio be 9 or 10 feet 
high, the very best results will be obtained by shutting off 3 feet from the 
bottom and using light blinds over the skylight, taking care, however, to 
have darker blinds over at least half of it. 

It is of great importance to get the eye perfectly trained to judge of 
tone apart from colour. That is to say, to be able to see the amount of 
light or shade on a model separate from colour, in order to judge correctly 
of the proportion to be rendered in monochrome. 

If this were completely attended to we should not witness so many 
failures everywhere, for how rare is it to see a face rendered in photo- 
graphy with that perfect balance between light and shade which produces 
perfect resemblance of flesh. 

In order to secure the most delicate and at the same time most brilliant 
effect, the points of absolute light should be confined to the most promi- 
nent part of the forehead and the ridge of the nose, and all the rest of the 
face, from a light grey, should melt into shadows which should be black no- 
where, though the darker parts will come near the highest lights, as at 
the nostrils, the corners of the mouth, and the eyebrows. 

One point of great importance in securing brilliancy combined with 
delicacy is, to see that the sitter be properly attired. Refuse altogether to 
photograph a lady with a very light dress, unless she be very fair indeed. 
Also be particular to exclude altogether very white objects, such as open 
books, letters, &c. Great brilliancy of effect can never be secured with a 
very light back-ground ; at least three-fourths of the picture should be of a 
dark grey, and as much white, even in the face, will produce flatness, so great 
masses of black will give patchiness. Ina perfectly lighted and well-arranged 
photograph, the great masses of the picture will be composed of several 
shades of grey, lighter near the face, and darker in the remote parts of the 
picture, the masses being well opposed to each other both in form as well as 
colour. The contrasts, however, are not violent, and both the lights and the 
shadows are well connected. The points of absolutely pure light will be 
very few indeed, and the shadows also will contain only a few well-marked 
points of deepest intensity. In such a picture perfect gradation will be 
found, and the eye of the beholder is at once satisfied with the general effect. 

Much greater judgment will be needed in the selection and placing of the 
accessories, for the eye will detect defects in the Cabinet Pictures which would 
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pass altogether unnoticed in the small carte picture. If painted ‘back-grounds 
are used, it is of great importance to make them retire as much as possible 
from the eye. This will be best done by keeping them as quiet as possible 
and to use solid furniture in front. If a landscape back-ground be employed 
it should not represent a definite scene, but should be painted in masses, the 
sky being represented by grey, very little broken, except to indicate the 
..wizon. Trees should be rendered by masses of grey—no detail is needed 
for the form will sufficiently indicate them. Three shades of grey are quite 
sufficient to paint an entire back-ground. The junction with the floor should 
be well concealed. This can easily be done by using a rustic garden chair 
or table, and a few well chosen shrubs, which may be kept in pots ready for 
use. The floor can easily be covered with the grey or brown paper sold in 
rolls, for this will be found wide enough for the purpose, and a few leaves 
strewn about, and a few scattered stones, will sufficiently take off the unbroken 
monotony of the tint. Whether, however, the scene be an interior or 
exterior one, be very careful to avoid extreme contrasts of light and shade in 
any part of the picture, if you desire it to be harmonious. 

In a large studio, with plenty of width, the cabinet sizes will be found 
very effective for groups. Their increased size will free them from the 
objection urged against such pictures made for cartes, that they are much 
too small to be seen without a magnifying glass. 

The cabinet oblong furnishes a size which offers much greater scope for 
the talent of the artist, for he is no longer compelled to crowd the sitters 
together, but, on the contrary, he may now give to each some suitable em- 
ployment in keeping with the main idea, viz., to furnish a consistent and 
harmonious family or social group. 

In undertaking a picture of this kind the artist will find it necessary to 
be a complete autocrat, or the whims and caprices of a few people so 
congregated will completely bewilder and overwhelm him. He will find it 
necessary at the outset to quickly scrutinize the faces of his sitters and pick 
out those whose faces will show best in profile or in looking down, and so 
arrange them, assigning them suitable employments, so as to secure as much 
variety of pose as possible. The positions of the heads should be well con- 
trasted, for nothing is so offensive to the critical eye as to see a number of 
apparently respectable people staring in the most blank and idiotic manner 
possible at nothing. 
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A glance at any of Raphael’s cartoons will at once show how the great 
master knew the grand secret of pictorial effect, viz., in well chosen but 
not violent contrast. of outline as well as of light and shade. 

To make those groups perfectly successful there must be no evidence of 
crowding or packing together, or the result will be a failure. 

The room must, therefore, be large enough to employ the whole width 
and one of the sides at least. The ordinary back-ground will not do, but 
instead, the end of the room and the sides should represent a well-appointed 
interior. Some capital groups have been done in Germany of the cabinet 
size—amongst others, one representing a glee party round a piano, with 
one or two listeners. 

A capital subject would be a game at chess or draughts, with one or 
two looking on interested in the game. 

The artist with a ready imagination will find no difficulty in improvising 
a scene, but to make it successful and natural, even if the sitters do their 
part well, he must employ a lens of considerable focal length, and possess- 
ing great depth of focus, or the result will be a failure, for some of the 
figures will be unnaturally large, while others will appear dwarfed and 
disproportionate ; indeed, in selecting a lens for ordinary work, take care 
to employ one sufficiently long in focus, even if the exposure in conse- 
quence be somewhat lengthened, for with lenses of short focus and wide 
aperture it is impossible to get in a standing figure, all the parts delineated 
with uniformity, and it is very objectionable to see the head sharp and the 
feet quite out of focus. 

It is certainly desirable to employ a repeating back and to work on a 
whole plate ; two pictures are thus secured on one plate, and greater power 
is placed in the hands of the artist, who is thus much more likely to please 
his sitter. 

As in this larger size there is greater scope for the exercise of taste, it is 
imperative that more pains be taken by the artist. ‘That, in fact, he should 
lose no opportunity of making a picture as well as a portrait. 
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Hots to render Photographs Permanent. 


Having for a long time felt the importance of adopting some definite plan 
for protecting the metallic surface of the silver print from the pernicious 
influence of deleterious gases existing in ill-ventilated rooms, I have been 
engaged for a long time past in experiments to accomplish this end, and 
have at length succeeded in applying the process described below with ease, 
and therefore feel sanguine that the description will render the matter easy 
to anyone after a few trials. 

We have all of us been struck by the fact that whilst the Daguerreotype, 
perfectly protected from atmospheric influence, and the glass positive well 
varnished, were quite permanent, either of them rapidly spoiled when un- 
protected. From this fact we are compelled to infer that, no matter how 
careful we are in our operations, silver prints cannot be loooked upon as 
absolutely stable unless protected in some definite way from atmospheric 
action. Various methods have been tried at different times to effect this 
object, and with varying success (French polish, varnish, collodion, and 
gelatine, and many other substances have been employed); but they have 
all been employed to the mounted and finished print. Some of these methods 
have produced beautiful results; but being difficult in their application, 
they have fallen into disuse. 

Tt has for some time past seemed imperative that any method of pro- 
tecting the silver image must absolutely encase, so to speak, the photographic 
print ; and for more than a year past I have been engaged in experiments 
with collodion, but for a long time, indeed until quite recently, I have not 
been able to apply it with advantage commercially. 

Tn my early efforts I attempted to immerse the prints, but I found the 
evaporation was so great that I was compelled to give this plan up. 

During my experiments, I have been so delighted to find how completely 
the prints treated with different preparations of collodion resisted the action 
of the most deleterious substances, that I have only waited until I could 

Ws: 
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succeed in applying the collodion with ease before I brought this matter 
under your notice. © , 

In making the experiment which I purpose to detail, whilst I certainly 
expected great advantage from the complete filling-up of the pores of the 
paper with a waterproof substance like collodion, I must confess I was not 
prepared for the completeness of the results ; for I certainly did not expect 
that a silver print, no matter how treated, would be able, without turning 
a most sickly yellow, to stand a bath of dilute sulphide of ammonium ; 
and yet. the prints now before you have been so treated, and have passed 
through the ordeal uninjured. 

The effect of the collodion preparation on those which I look upon as 
most successful is to slightly alter the character of the glaze, and at the 
same time to refine it; indeed, they much more nearly resemble the collodio- 
chloride pictures than ordinary prints on albumenized paper. 

I find that collodion alone is a little too hard when dry, and on some 
samples of paper is liable to peel off I have, therefore, tried various 
modifications, such as the addition of castor-oil, linseed-oil, white hard 
varnish, &c. The definite proportions I have not yet quite determined ; 
but very little is needed to produce the requisite amount of elasticity. 

Sufficient time has not yet been given to thoroughly test my experiments ; 
but at present I feel quite sanguine that pictures possessing the seeds of 
decay within them would, if unmounted and thoroughly treated with 
eollodion, be saved from destruction ; for atmospheric agency seems abso- 
lutely needed to carry out the chemical changes involved in the fading of 
photographic prints. | ae : 3 

Amongst other experiments IT have tried a new varnish lately introduced 
to the notice of photographers by Messrs. Newman, of Soho Square. For 
small pictures, where a high gloss is quite permissible, I think nothing 
could be better. It can be easily applied to the finished carte, and shows 
up in the highest degree the details of small pictures. 

In my earliest experiments I tried coating the mounted picture only with 
collodion; but I found, on trying the picture severely with the vapour from 
sulphide of ammonium, that the print did not perfectly resist the action. 
I therefore feel that the only safe way of applying the ecollodion is to 
thoroughly coat both sides of the print before it is mounted. 

I have not yet quite determined upon the kind of gun-cotton best adapted 
for this process; but as far as I have gone, it appears to me that cotton 
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immersed in acids as weak as possible to secure perfect solution in the ether 
and alcohol will be best. Say— 


Nitric acid (sp. gr. 1:450) ... be se .. 4 parts. 

Sulphuric acid (sp. gr. 1°845) sil “al baoe i 3 

Water _e ix bis pve i AR Eb i ah 
Temperature >. ae eatin Wire 


I had hoped to be able to Pay a ‘aa proportion of spirit; but I find 


that, whilst for convenience in use, and for economy also, the proportions of 
the solvents ought to be— 


Kther.. Mo ‘. is a inp roe sh part, 
Methylated bose re : see -->--0. parts, 

such a proportion does not give nearly beith good results as the following— 
Kther.. pa bas » ae p's w+» | part, 
Rioohel” ses ve ae: es 2 parts, 


The proportion of cotton cannot be absolutely stated, as so much depends 
upon the sample made. A fair proportion, however, will be about 8 grains 
to the ounce of solvents. 

After trying various methods for the application of the collodion to the 
prints, I find the most manageable, and at the same time the most economical, 
is to brush it on with a large flat camel’s-hair brush. The print is laid 
upon a sheet of glass, and the collodion is poured out into a tall glass 
measure, not too broad at the mouth, or there will be considerable loss from 
evaporation. Too much should not be poured out at once, for the same 
reason. ‘The print is laid face downwards on the glass, and the brush is 
well charged with the solution and carried rapidly over, taking care not to 
go twice over the same place. When the back is covered, the print is 
turned over and the front treated in like manner. 

A little practice is needed to perform this operation with skill. If too 
much collodion is in the brush, air-bubbles will be formed on the face of the 
print, which will show as minute blisters when dry ; on the other hand, if 
there be too little collodion in the brush, and in consequence a little scraping 
effort is needed to get the picture perfectly covered, the print when dry will 
show irridescent lines when held in a certain direction. They are, however, 
not very apparent, and can easily be removed by rubbing over the print a 
little wax, and polishing with a clean cotton rag. For stereo. pictures, 
where the most perfect finish of surface is needed, the application of wax 
after the collodion produces a beautiful rsult. I find that 20 ounces of 
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solution will coat twenty sheets of paper. Ido not doubt, however, that 
with more care and experience, twenty-four sheets could be coated with the 
same quantity of collodion.* 

Finally, I would say to all photographers that the most vital question of 
the present moment is, how to render silver prints permanent. 

A stigma is attached to photography, in consequence of the uncertain 
durability of many of its commercial results; and even the most ardent 
admirers of the most beautiful productions hesitate to invest money in 
them, because the old, old proverb, “a thing of beauty is a joy for ever,” 
does not always apply to photographs. 





* The retail price of a pound of collodion specially made for the purpose would not 
exceed 4s., whilst those who have facilities for making their own could, of course, produce 
the same quantity at a lower rate. 
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HOME AND EXPORT 


PHOTOGRAPHIC DEPOT, 


(ESTABLISHED TWENTY YEARS), 
16, LORD STREET, Eee OOL, 





SPEAR TRAERENOE SND 
ee 


LENSES, CAMERAS, CHEMICALS, AND EVERY ARTICLE AND 
MATERIAL REQUIRED IN PHOTOGRAPHY, ENGLISH 
AND FOREIGN, KEPT IN STOCK, : 


THE PAPER OF THE DAY. 


HUNDREDS OF REFERENCES GAN BE. GIVEN. 





RIVE, giving brillant results re nl 4/- % Qr.,  70/- %@ Rm. 
9 ~ very superior quality .. a e 6/- 3 5; -110/- a 5; 
»5 the very best in the market -.: + 6/6e2 5, 120/-% 3 


POST OR CARRIAGE FREE ANY DISTANCE. 





PRICE LISTS ON APPLICATION. 


first-class Opera and Marine Glasses. 


MAGNETIC, GALVANIC, AND ELECTRIC APPARATUS 
| OF EVERY DESCRIPTION. 


ee 


PLATING AND GILDING. 





ELECTRIC BELLS fitted by Estimate in Public or Private Buildings. 
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ADVERTISEMENTS. 


“<r ty NT TGA Be eg)” 


HERE is in the practice of Photography a difficulty in ensuring at all times and under all 
circumstances a chemically clean glass plate; and the uncertainty of the present means of 
cleansing the plate, together with the immense time and labour required to obtain in very many 
instances a doubtful result—good negatives in every other respect being ruined by smeared. glass 
—the Inventor, seeing the necessity of a method to remedy the above, and protect the Collodion 
| Film from the impurities on the glass without injury inany way tothe Nitrate Bath, has great 
) pleasure in introducing to the Profession his “TUNICARE.” By its use the plates require no 
) polishing whatever, therefore the time and labour saved isimmense. The plates can be prepared 
| in quantity, and are fit for use at any moment. ‘Two dozen 7} by 43 plates can be prepared in 
| five minutes, with less labour and expense than one plate by the old method of cleaning. Another 
| great advantage in using the “ TUNICARE” is, the Collodion Film will never slip in washing, 
' or crack or peel in drying, and after varnishing, it will never crack. 








‘i Opinions oF THE Press.—‘‘ We find it answers well. We have also had many good reports of it from 
. correspondents.’’—Photographic News, March 11th, 1870. ‘‘ The plates thus cleaned yield us as fine Negatives 
as we could desire although we purposely used a coliodion and bath which woutd have rendered visible with 
fatal force the slightest imperfection in respect of absolute cleanliness.”—British Journal of Photography, 


* Jan. 28th, 1870. 
k, The following is from one of many Testimonials received :—19th Feb., 1870, 9, Wellesley Terrace, 


| Liverpool.—‘‘ Iam much pleased with the Bottle {you sent me, as the laboursaved is great, and the plates 
cleaned effectually.”—Yours obediently, H. R. ROBERTSON. 


Sole Inventor and Manufacturer, GE ORGE JONES, High Street, Marlborough, Wilts. 


| YORK’S NEW SALT OF GOLD 
(CHLORIDE OF GOLD AND CALCIUM) 


yg the Cheapest in the market, Toning a Sheet of Paper for Three-farthings. It is sent out in Solution 
(saving the trouble and waste of dissolving a tube), and being perfectly neutral, is fit for immediate use 
when diluted with water. Sold by all dealers at- 20s. per dozen, Each bottle guaranteed to contain as 


| much ,Gold as &,15-grain tube by the best makers. 
RESIDUES REDUCED DAILY. 


- FREDERICK YORK, 
87. LANCASTER ROAD, NOTTING HILL, W. 


SECOND-HAND CAMERAS AND LENSES, 
By ROSS, DALLMEYER, VOIGTLANDER, and others, 


1. WILLIAM LAWLEY ’S, 
| 78, FARRINGDON STREET, LONDON,E.C. 
Catalogues forwarded for One Stamp. 


GOOD CAMERAS AND LENSES BOUGHT OR EXCHANGED, 


CASH ADVANCED ON 


ATL KINDS OF INSTRUMENTS AND VALUABLE PROPERTY. 
BLANCHARD’S IMPROVED 


| NEGATIVE COLLODION, 
| ) FOR TRON DEVELOPMENT, 
| ping Qualities, unsurpassed by any Collodion in the Market. 


6s. Gd. per Pint. | | 
Price—20 ounces, 6s. 6d. ; 10 ounces, 3s: 6d..; 4 ounces, Is. 9d. 


T ROMO-IODISED COLLOD 
2 EX T R A B RO MO sO Oe eet or long’ exposure pa N L 


in all cases w 
For use in Pricr—20 ounces, 10s. ; 10 ounces, 5s. 6d. ; 4 ounces, 2s. 9d. 


-) + QE. ELLIOTT, 36, JEWIN STREET, .C., LONDON. 


Will be found for Sensitiveness and Kee 
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ADVERTISEMENTS. 


REYN OLDS & COMPANY, 


Stationers, Engravers, Die Sinkers, 
Printers, Lithographers, and Account Book 
| Manufacturers, 


3, FINSBURY PAVEMENT, 


AND 





5, Bishopsgate Street Within, London. 


———$——— 


PER RM. PER 1000 
as aed, 
Good Straw Note .. 2 0 | Good Cream Laid Envelopes 3 0 
Thick Cream Laid ... 2 6 | Blue Laid Business i 4-0 
“ER ¥3 » Highly Glazed 3 6. | Extra Thick High Flap ,, 4.6 
xtra 5S 6 i » Uighly Glazed 9° 0 

| -«@hickCream Laid. Black } PER 100. 

Bordered 5 0. | Thick Cream Laid Envelopes 

Foreign Note Vio FTO Black Bordered) naan fsa 2 0 


A Choice Selection of Church Services and Bibles, 
i De la Rue’s and Goodall’s Playing Cards. . 
Purses, Pocket Books, Albums, Knives, Scissors, 
Inkstands, Ink, Pens, Elastic Bands, Fencils, 


And Children’s Toy Books kept in Stock. 


Reynold’s and Co.’s Illuminating Colour Box, 
9d. and Is. each. 
Ditto, Better Quality, 2s. 6d. to 21s. 


+e 


REYNOLD’S & COMPANY, 
3, Finsbury Pavement, 5.0 


J 6 8 | 


plat ‘ p iis 
| MENTS. ii , 
MIDLAND COUNTIES 4 


WHOLESALE 


| 
e., 
| PHOTOGRAPHIC AND GENERAL OPTICAL DEPOT, 


5, COLMORE ROW, & COMPTON HOUSE, BULL STRERT, BIRMINGHAM, 


| JAS. LANCASTER & SON 
ARE NOW OFFERING THE FOLLOWING SPECIALITIES «| 


Lancasters’ Pocket Camera, 8° much admired for its neatness, portabi- 
lity, and excellent work, complete with 3 double dry plate slides, Lens with 


instantaneous shutter, and circular plate of diaphragms, neat Umbrella 


| Camera Stand, &c., £3, 10s. 


Lancasters’ L'petite Box Tent Apparatus, a marvel of compactness — 
and cheapness, containing Camera 9 x9, Portrait Lens, Bath, Chemicals, 


Dark Tent Tripods, &e. complete, ready for work, and scarcely more bulky — 

| than an ordinary Camera, £3. 10s, | 

| ‘Lancasters £3.2s Carte Leng is a marvel for quickness and quality. 

| Lancasters’ Card and Cabinet Lens, £4. 4s., is fit for the general 

| | Photographic Studio where quick work is essential. 

| Lancasters’ Amateur’s Photographic Apparatus, complete for 

| use, $1, 10s. Ditto, best quality, £3. 3s. ; 

| The Amateur's Compound Microscope, eminently adapted for Stu- 

| dents, 7s, 10d. post free. | 

- Lancasters Student's Microscope, complete, with all necessary Ap- 
paratus, Achromatic English Objectives, &c., £3, Ss. 

A general assortment of Achromatic Microscopes, 20s. to £50. 

English Achromatic Object Lenses, for Microscopes, ground 
for the trade, mounted or unmounted. All kinds of short Fucus Lenses, 
from } in. Focus upwards, kept in stock. 

The far-famed Reconnoiterer Telescope and Microscope, in 

| case, per post (S. . ‘ : . 

| Lancasters’ superior Astronomical and Terrestrial Telescope 

| in box, with Pancractic Eye Piece, 2 Astronomical Powers, and 2 Sun 

| Glasses. This Telescope we can recommend, for it is not surpassed at the 

| price, £5, OS... 

. Other Telescopes in Stock, from 20s, to £50, Alterations, additions, 

J adaptations, &e. to Photographic Apparatus. Microscopes, Telescopes and 

| Optical Instruments generally. | 

| Waterhouse Diaphragms fitted to }-plate Lenses, 5g, ; } plate, '7s.6d. ; 

1/1-plate, 10s. : 

Lancasters triple application has been applied to the most expensive 
Lenses with remarkable success, for improving the marginal part. of the 
picture, and giving straighter lines, at a trifling expense, without interfering 
with the general working of the Lens. | 

Set of Lenses for making an Astronomical Telescope, post free, 2s.3d.. Ditto Achromatic, 10s.6d. 

Set of Lenses for making & Compound Microscope, post free, 5s.4d. Ditto Achromatic, 10s.6d. 
Model and Wheel Barometers, 10s., 20s., 25s., &c. Lancasters’ Phantasmagoria 
| Lantern and 24 Coloured views, 6 Comic, Chromatrope, &c., £5. 5s. Magic 
Lanterns with Paintings cn the most extensive scale, for public and private 
: entertainments. very description of Lime Light Apparatus, Oxyhydrogen 
Microscopes, &c. Lime Light Apparatus for Photo. enlargements. 

















LISTS FREE ON APPLICATION, 





